OOCDBIIT BBSOflB 



173 892 

AOTHOB 
TITLE 

iHSTITOTION 

SJECNS iGENCT 

POB DRTE 
CONTRACT 
NOTE 



EDBS PBICE 
DESCHIPTOBS 



IDENTIPIERS 



, ; Ei Oil 572 

Bad nor, Blchael; And Others^ 

Researchr DeVelopaient and' Inncvation: Contextual 
Analysis./Par<; Three. 

Northwestern Oniv. , Evanston, I-ll. Center for the 
Interdisciplinary Study of Science and Technology. 
National Inst, of Education (DREW) r Washington, 
D.C*. 

Dec 77 . 
400^76-0110 ' 

228p. ; For related documents, see ,EA 011 570-571;/ 
Some figures nay not reproduce clearly due to small 
print ' tf 

,HF01/PC10 Plus Postage. 

Comparative Analysis; History ; ♦Innovation ; 
Organizational Theories; ^ Organxiations (Groups); 
Policy Formation; ♦Besearch; ♦Besearch Utilization; 
Theories . ' ^ • / 

Policy Analysis;. ♦Research and Development;^ ♦Research 
Development and Innovation 



ABSIHJCT 

Part 3 of a three-part volume fcr research and 
dev^lopidint systems researchers, this report shovs how the contextual 
analytical approach presented in Part 1 nay be csed to analyze 
specific re search r developmentr and innovation (RD SI) issues. 
Ch^apter 8 (the first chapter of this part) focuses on the^ 
^institutional bases of RD^S I systems with particular attention being 
given to how the RD fi I functions (presented and- explained in Part 1) 
are clusteried together within and ^amohg the institutions of RD S 1/ 
systems. Chapter 9 focuses oil t]fe, issue of entrepreneurship as it 
relates to the historical and current statue of development' of RD G I 
sy ^ em s^. Chapter 10 discusses issues relevan^t to implemeritation and 
tftilizaticB , including the structural attributes^ of user, 
orqanizations. Chapter 11 illustrates the use cf the contextual 
analyisis framework for policy analysis. Brief sumnaries are given of 
policy analyses provi^d'to thet National Institute of Education. 
Chapter 12 reviews the contextual analysis framework. (Author/JM) 
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CHAPTER EtGHT 
INSTITUTIONAL BASEt THE. NETWORK OF INSTITUTIONS 



l; OVERVIEW OF THE INSTITUTI0NA;L BASE FEATURE 



A discussion of R/D&I Institutions (I.e., the organizations In which the 
various stages of the R/D&I process occur) could encompass the totality of 
Issues with which a researcher or policy maker might be concerned.. In our 
case» however » we use the totality of features In a contextual analysis .to 
provide 'such cdmprej:ien8lvenesrs. Thus, the Institutional base feature focused " 
In on R/D&I system structure and process (I.e., the* network of Institutions).' 
Why Is It, for example, that R/D&I systems exhibit differences In their 
structures, the type^ and^oles of the Institutions Involved In the system • 
network, and the character of the relationships between the constituent 
Institutions^?* To be more specific, why do we observ.e In some contexts^ 
a very extenslye division^ of activities with considerable specializa- 
tion of roles and In others we observe Ja much higher level of role 'Integra- 
tion wlthlS^multl-purpose Institutions? In some Vases the .Institutions In * 
the system seem to b6 linked together In a neat set of linear relationships , 
with each institution being responsible' for a well-defined set of steps 
within the R/D&I process and with these then handing programs on to the 
next stage. In' others we see loops, recycling. Institutions that combine 
Idea generation and Implementation yet not development, and so onr^ Why 
Is cooperation between Institutions common In one'context but^ rare In 
others? It Is to such Institutional network Issues tb^t this section Is 
devoted. • ^ J| 

There are five main Issue, areas which must be analyzed In order tq gain a ^ 
comprehensive understanding of the Institutional base feature: 
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) R/D&I System Inatlfcutlofts ; 

1. What are the role functions of the various institutions within 
' the R/D&i; system? . ' ^ ^ 

2. What are the characteristics of these institutions? 
R/D&I System Structures ; 

T 

3. . How are the R/D&I functions structurally configured (clustered) 
within the R/D&I system? 

' What are the , inter-institutional linkages within the R/D&I 

^ system? 

5. What are the characteristics of strticture of the R/D&T ^stem? 

AdditiQitally , of course, we will want to. identify which institutions form 
the^ institutional* base of the R/D&I system. Figure 1 suinmarizes and 
expands these f^ve main areas. ^ ; 

In analyzing the role functions of the insli^gfripns within the R/D&I system, 
.the objective is not to Metail the tasks performed in eacK of the R/D&I 
functions Ce.g* : the development function). This is done in analysis of 
other features. Rather, the objective is to deal with such questions as: 
In which institutions do we (or should we) find developmentX work going on?. 
Is it in the knowledge producing, distributing or user organizations, or in 
some co^ibinat ion of thes^ (and wheiher in a , differentiated or duplicative and 
rediind^t nanner)? To what extent do we find institutions specialising in 
one or more of the R/D&I system functions (for example; see Figure 2)^ We 
would also wish tjo know which institutions are part of what, we could call the 
'^^^^/D&L superrordjLnate sylbtem (P^^|H|^S system resources ahd constraints and 
accepting system outputs) , the k/DS^ coordinate systejn (part of or paraflLlel 
, to the R/D&I system) ,• or suhordinatfe -sjtstems (institutions providing support 
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^F±gur€-1 ^ : ^ 



Instltutlonol Base 
(Network of Institutlona) 

Institutions ^ 
Institutional roles within the R/D&I system 
Specialization of » ins ti tut ions ' . 

Rcsearch/enginCering/development/production^ etc . , 
Role in auperordinate/coordinate/subordinat;e systems 
Sector spanning institutions 
Institutional dharacteristics 
Internal sti;ucture 

Configuration , ' ^ 

Integration » . 

Centralization 

Formalization . ^ 

Articulation/visibility 
' ' Stability 

Internal processes . 
^ >Decision making ** 
Communi cat ions 
Authority /status 

Cooperation ^ » 

Dimensions , " ► 

Size . . <^ 

Status 

Level of maturation ^ 
System Structure 

Systeni configuration (clustering) of R/D&I functions 
. Linearity - * . * 

y Parallelism ' ' 

Loop ing / con t iguousness 

Continuity/gaps ' ^ 



^ Red-undancy 
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Linkage characterlstlca 
Strength 

PermanancQ - * 

^-l^onaallty 
Dlroctness/medlatodncss . 
Visibility . 
Interface atructura/llalaon mechanl^ma 
Boundary conditions 
Open/closed 
Fixed/variable ,/ 
Linkage consequences 

Functional/dysfunctional 
Cooperatlon/«?onf llct 
^ Joint ventures^ 
Charac terW t Ic^ 

Centralization 

Formalization. * 

Dlffuseness 

Stability- 

Visibility 

Appropriateness 

Balance " 
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c-.:-- . . -i: ■ • ■ ■ \ . . • 

:keryite.s).; wh perform' multl^systems level roles (e.g.: 

't>rovlding^*cA wh^thejr institutions are 

aect^qT-^sp^niag (providipg seireice? to* several fields - - e.g. : education 
and heal^th) ; whethM^ given context the institutions are specialist or ^ 

generaiisTr' (with respect to R/D&I functions)". > 



f-./ ^ ;5' >3« - ^ - 



In analyzln^i^t^^^^^^'l^ of the institutions within the R/D&I system 

•We i/puld jra^^^^ their internal structures^ (type of configuration 

degree <]tf centrajtzation; and formalization, etc,); about their internal 
proce&ses Xdetislon m'aking, communications , authority , status, etc.); ^^o^t 
various dimensions such as- size, level of maturation or development, etc. 

Ifi the process of analyzing the structure pf the R/D&I system, we will want' 
to know whether the structural configuration of JEC/D&I functions is charac- 
terized linearity, paiijitelism,- looping, clusterings of . R/D&I functions 
(which functions?), redundancy, etc. * . . ^ 

■\, J ■ . , ■ ' V - • > * 

Jn the process of examining the structure of the R/D&I system, we will also 
want" to 'understand how the institutions are linked together. We Vould want 
to know which institutions are linked to which other institutions. We would 

■be concerned with whether the links were srong or weak, permanent or tempo- 

■ ■ 

rary, formal or informal, direct or mediated, cooperative or conflictive. 
The nature and quality of these linkage^ and interfaces , and the boundaries 
across which they occur are of central importance. 

In analyzing the characteristic^ p£ the R/D&I system's structure, we will - 
be asking such questions ais: Is the sysliem's structure centralized or 
decentralized? ,To what extent is the system's structure formalized? Is ~the 
system's structure well articulated and stable throughout the system or is 
it d±x fuse and changing? 



In Figure 8, we provide two illustrative examples of how an R/D&I system 
jaight be concretely structured. As these examples' indicate, we do not 
assume either that all R/D&I systems will be structured similarly or that 
all R/D&I systems are "complete". , * 
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In example A, we find an integrated producer performing all the generic 
tunctions from need identification through production. Marketing is , /. 
nandled by distributors .(jobbers). Purchasing, Implemeiltation and utiliW 
zation as^well as participatinjg in need" ideatif i6^tion and generation are 
• user institution functions; and evaluation is carried out by an indepen-' 
•dent organization (e.g. : federal government) ^ This might describe some, 

aspects of the hospital equipment -field. ^ ^ . ^ ^ ,\ 

• • • . , ■ . ■ - . • . - ■ 

In example B,* producers have only weak linkage to user needs and work only 
up to the development stag^ Prgtotypes are purchasedyby an organization 
that is ^^parate from the users. This happens, for example, when city 
govemmerits centrally purchase f or tjieir operating ukits (e.g. ; police or 
fire departments). Evaluation inay oe virtually nQpr^^ietent . « In fac^, * 
this process describes bur f indings in a' recent study of the*^innovation 
process in law enforcement equipment - with special reference to^voiice 
i^entift^a±ix^^ ' . 



We now turn to moire detailed illustrations of how our contextual analytical ' 

■ ' I ' . ■'■ ■ ) * • 

framework can be utilized in relation to various feature issues. To do this, 

we have narrowed the focus of our analysis by select^Lng sub-issues ftJm among 

the list of issues in Fjlgure 1. . ' ^^^r^ 

o. 

' ■ * ■ " 

II : DETAILED SUB-ISSUE ANALYSIS; R/D&I SYSTEM STRUCTURE 

. AND I^TSTITUTIONAL ROLES IN THE R/D&I SYSTEM ' • 

-T ^ = • • 

i • ■ . . . . 

1/ Narrowing the Focus of Analysis; Specialization and Configuration 

In this detailed sub-issue ai;ialysis, we have chosen to focus on the R/D&I 
functions. To sharpen thi^ focus further, we have selected two sub-issues;. 
specialization of institutip^is^ ^ith respect to the R/D&I functions) in 
relation to the emergent structural configuration of the' R/D&I system (in 
teras of the R/D&I functions). In th^^ "configuration" sub-issue, we are 
, specifically interested in Vow the R/D&I functions are clustered (i.e.. 
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Environment the R/D&I System 
Historical Development , ' 0" 
]—^[ Institutional Ease (Netvcrk^of Institutions) 



Goals, Policies, Strategies 
Administrative Processes * 
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grouped together) in the variouS ^insffiLtutiotrs. • This* dual .olersp^ective^ 
(speclalf^l^tlon and configuration) 6f the institutional baie^ of the R/Eftl/ 

* functions sl^uld provide a rich base for analysis-. ' The process for 
narrowing the fpcus of the' analyslLs. to -these two sub-i^gues is illustrated 

.In Figure 3. ^ * ' ' . M ' • -^^i^.>^ I . ' • 

^ 2^, An Initial Analytical ji^iysis of Speolalizatibn aVd Configuration 



We are now ready to begin our first attempt at- contextiiar.analys4.s for- the ^ 
institutional base (network of " institutions) feature of the R/D&I context. 
The question at this' point is: Do we observe, (as we look, across various 
contexts) differences in -the way that institutions operating i«n the R/D&I 
system specialize ii;i various R/D&I functions (from need ia'entif ication to 
utilization and evaluation research) .and in the way in which these R/D&I 
functions become clustered in "tl^e emergent configuration of the R/D&I 
system? This is shown in Matrix 1 in which the specialization and con- 
figuration variables are interacted with each of the contextual features."^ 

As always, there are interaction effects between the various features in 
terms of their impact, as well as second ord^ issues. For example. Matrix 
1* enumerates a whole complex of contextual requirements which will lead 
to the configuration of the system ii^tvork taking the particular form that 
'It might in any specific, case (thereby moderating the generic requirements). 
But the emergent configuration itself, immediately land over time, generate 
a source of continuing variance. Thus the configuration may generate inter- 
face issues requiring^management and policy actions. Depending on how these 
management and policy options are exercised, there wilt be a feedback, 
influence, on the cbnf igutation of the sv^^^t One example would be the 
creation of liaison mechanisms to heipi^^|i?come interface problems and 
sometimes leading to the appearance of actual pTiaison institutions in the 
network of institutions. Another example hais^been the emergence of business 
incubatoW departments rfnd organizations whose ^liecific role is to overcome 
the interface difficulties that are common in the R&D to commercialization 
linkage. This gefleral issue is diagrammed in Figure A. 
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BRIEF ILLUSTRATIVE CONTEXTUAL ANALYSIS OF 



TVO ISSUES OF THE INSTITUTIONAL BASE FEATURE 



Contextuab 
Feature 



1. Environtient 



Political/Legal Processes ' 



Social/Cultural Processes 



Econoilc Factors 



Scientific/Technological 
Factors , 



V' ' - Specialization 

Fegulaflolh creating and restraining / ' 
spedfiltiea, various Innovations ' 

Dorms favoring/restraining dpeclaltles 

Differential expenditures In apecialtl^» 
^cononlc control of specialties 

Jiopact on state of arts 
Type of knotfledge.basc 
certainty, sciendfe/craft 
Technological imcrfltive effects s „ 



Configuratio j 



Rpgulktlons , aolicles creating and v . 
re^jjjaj|iing Inltitutlons ; 

Nomis favoring/lltniting certain types 
of institutlons/telafionihips 

Differential expenditures by types of 
institution , 
Econoralc control of institutions" ' , 

Effects on economics of ^ scale and in- >J 
terface costs. . i 

Sunk cost effects * ' 



2, Historical Developttent 
* Institutionalization 



'Critical Events 



Time Effect 



How do specialization patterns change as - ^ 
I a field becomes Institutionalized (In 
general and vlthln specific organizations)? ' 

' legal events that create'speclalties ' 
(needed to meet certain regulations), State 
^ of the art. •events that create new specially 
zatlon. Funding becomes available for par- 
ticular, specialties. 

, Maturation of specialties . . 
4 Paradigmatic revolutions 
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I Are there particular configurations ' ^ 
more or, less congruent vlth various 
phases 'of institutionalization? - ' ^ ^ 

legal requlrca'cnts*for certain institu- 
tional arrangements/relations,) 
.Establishment of specific Institutions.*' 
Establishment of spedfic cooperatlye , ' . ' 
relationships ^ , ' 

Organizational aging leading ttf organi- . V 

zationaL growth and decline ' . 

Development/decline of inter-ot^ganlzc- 2,0 
tlonal relacioBS , • • \ . 
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Contpxttial 
Featuro 

( Network of Institutions) 
(other factors only) 
-I R/Dil IpstlUtlon 
racftrisclcs 

. . / • 

4. Gfeflls/ Policies, Scrategles 
^ /Strategy Dcv^opncnt . ~ 

5. Administrative Processes 

6. . Personnel Base 



7. Funding . . . 
Constraints on use ' 



Capital Requlreaents 



8« ^ Information Flov 



9. Innovations 



Requirements 



Cbaraeterlatlca 



■i Specialization \ 



Impact on ability of certain 
specialties to flourish 
Distribution of specialties % 



Effect of career patterns, and 
professionalism of ^ personnel 
Effect of obsolescence 



Effect of allocation of funds 
specific specializations 



Effect of information availability 
on appearance of specialties 



Effect of state of artirequlrements 
Legal/regulatory/social constraints - 

Effects of product/process life ^ycljil 
and testability • ,j ▼ 



Effect^ on ability and vlUlngncss to 
interrelate^and coopcitoce- 



Vertical and horizontal in^gratlon 
strategies 

Management of institutional interfaces 



Support for specific institutions and 
and networks ' 

Effects of economics of scale , and cost 
of tacilitles* ■ 

Information distribution in the network 
of institutions 



Effect of level of jt&D effprt required 



Effects of product/process life cycle, 
cost, scale on types of institutioas 
■ involved in network'! 
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Contcxtufll 
Feature 

10. Need Identification 
Process 

Seed Identifiers ^ 
IL Generation/Research 



. 12. Developaent ' 



13. Production 



14» Marketing/Jistrlbutlon/ 
Dlsseaenatlon/Diffusion 



Acquisition . 



Specialitation 

Effects of technolo^ gaps 
Specialization required 

# 

' Specialization required 



Specialization required , 
(Role' of specialized incubator 
and spin-off organizations 



Specialization requj,red 
•for productivity 



Specialization Required 



Spe'daUzatlon required 



Confljjurfltlon ' 



Appearance of specialist need identifi- 
cation Institutions (e.j iiaarket research) 

Institutional environment and network 
required 



Institutional environment and network 
required (plus effects of, pilot plant 
requirements) 



Institutional environment and network . 
required (plus -effects of economies of 
scale) 



Institutional enviroflaent and network 
required (plus effects of market struct- 
ure and innovation diffusion) 

'Institutional environment and, network 
, required 
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17; Support Services 

18. Evaluation Research 

19. Research on R/Pil 



Specialisation 



Specialization required 



Speclkllzatlon required 



• Conflijurfltton 



Institutional environment and network 
required 
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^ Institutional environment and netvoric 
required (plus effect of need for inade- 
pendent evaluation in soae cases) 
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Figure 4 • 

Relation Between R/P&I System Issue (Configuration) , 
, Sub-Issue (Interface) and Management Actions 

Another interaction effect of some relevance is *that between technology and 

institutionalization (i.e., ^elating the environmental and historical features). 

(3 ) 

In some of our own -recent research we have demonstrated hoy an increase in 
the scale and investment in experimental technology can act to further the in- 
stitutionalization of a -f ield of science (in that case high^^nergy- physics) 
defined in terms of its industrialization, bureaucratization aAld shifts in 
professional norms from cosmopolitan to local values. Such phenomena would 
be related to the "technological Imperative" andr^ "sunk cost" effects already 
noted in Matrix 1. Bf'^such concepts we refer, to the ^hypotfaes6s which see 
scientific choices and specializations as being driven by the demands of the 
in-place technologies of experimentation,^ whether by its inherent constraints 
or b]^. philosophies requiring exploitation (and/or amortization) of previous 
investments In technological facilities and equipment. 



Returning to the Matrix 1, It Is evident that the historical atid environ- 
mental features of context would be a starting point of rich potential. ' ^ 
Examination of the Issues to be found in these areas Indicates the 
centrality of such questions as the nature of the sliate of the arts and the 
legal/econonilc/soclal norms. In the light of our discussion abdve concern- 
ing specific interdependencles between features. It would therefore appear 
necessary to connect any consideration of the Impact of historical and 
environmental context on sp^lallzatlon. and configuration with a considera- 
tion of the professional skills and norms of the pe^rsonnel Involved In the 
process. The^ question of skills required f6r specialization can be seen to 
be a pervasive Issue In this analysis. In selecting, therefore, a narrower 
area for comparative analysis we focus In on the subset of Matrix 1 area 
represented by the abojve features. 

3« ^ Clustering of R/D&I Functions as a Focus for Analysis , 

Further, as another simplifying step In the analysis It would be helpful 
to attempt to link the twin dependent variables of specialization a'nd cdnfdfg 
ration.^ The question Is: How do various patterns of speoiallzation reflect 
themselves in. the configuration patterns of R/D&I systems? . Another way of 
stating this question Is: ^ How 6xx the Various specialties cluster together 
within specific Institutions In the R/D&I network, hence generating the 
emergent configuration? In practice, of course, we .do not encounter a 
near Infinity variety of Institutional forms each .with its owti. cluster of 
specialties. For mos.t practical purpo&es the clustering with which we 
are concerned is at the more macro level of the R/D&I functions that we ' 
(and raost'others) have described as "dev^^pment**, "production'*, <Btc. - - 
although it is to be borne In mind, that' a specific specialty that is to be 
found in "research" in one context may well be found in "development"- or 
"Implenentation" . in another. However, for our purposes, at least in a first 
analysis; It is reasonable to concentrate on the question of how tRe R/D&I 
systea functions are grouped together (clustered) in the network of inistl- 
tutlons. "Clustering" Is an Issue that captures much of the specializa- 
tion Issue. It now becomes the focus of our continued analysis* 



MATRIX 2 : 

Igltlaj^ Detailing ot Questions Relevant to the Clustering 
5ub~IiBSue In Relation to Three Contextual Features * 



Contextual Feature 



Clusprms 



]. Environment 



Polltlcai/Legal 



Economic Factors 



Scientific/Technological 
Factors 



Are there any political/legal deter- 
minants of clustering of R/D&I functions 
(e.gir: legal requirements that basic 
research must be controlled by profes*- 
plonal practitioners » I.e. y professional 
regulation)? 

Has there been 'any pattern of economic 
s^ipport that has permitted certain 
R/D&I Institutions to grow and absorb 
functions previously performed else- 
where (or not at all)? Has the over- 
all level of economic support permitted 
the full development of R/D&I system 
functions? Qave the sources of, economic 
support^ legislated the clustering of, 
functions fpr reasons of economic con- 
trol and cost efficiency? 

How does the* nature of the knowledge 
base (state' of arts) determine the 
emer|;ent clustering patterns (e.g:, the 
effect of the^ability to codify the 
knowledge on interface transfer dif- 
ficulty)? Does increasing certainty 
of knowledge permit greater speciali- 
zation? Are craft (as opposed to 
science) fields more or less likely 
to exhibit detailed specializat^n and 
differentiation of R/D^ sjQstem func- 
tions into separate xnstitutlons? What 
types of technology provide opportunities 
for economics of scale and how does this 
weigh against interface costs in de-' 
termlning functional clustering? ^ 



Historical Development 



Institutionalization 



* 



Critical Events : Legal/ 
Political 



State of the Art 



Time Effects 



Personnel Base 



What is the relationship between the 
level of institutionalization of an 
R/P&I system and ttie way in which R/D&I 
functional "^specialt lea are clustered in 
specific institutions? Is there a ten- 
dency towards more specialization with 
maturation? What is the ^ffect of in-, 
stitutionalization on the evaluation . 
process?. ^ 

Have there been any sj^cific legal/ 
political events requiring (or for- 
' bidding) specific clusters of functional 
specialties? 

Have there been any state of the art 
developments that h^tw^signif icantly 
modified the nature or the various 
R/D&I system functions and hence how 
they are clustered together in insti- 
tutions? 

How has any gradual change in the nature 
of the fields of knowledge influenced 
the way the specialties operate ahd^ in- 
terrelate between each other (for example 
through increasing codification of the 
-knowledge base)? Have patterns of co- 
operation emerged over time? What is 
the imnact of institutional growth and 
declineVon the clustering of R/D&I 
system functions? 



How do professional norms, career pat- 
terns, etc. determine the combinations 
of specialties that are found in the 
field with consequent ^impact on the 
clustering of R/D& I functions (e.g: 
do the users insist on participating 
and even controlling the knowledge gen- 
eration process)? How is the flow of 
p.ersonnel into and out of fields af- ^ 
fecting^he viability of specific 
institutions and hence the clustering? 
What is the effect of differential 
obsolescence of personnel in various 
fields? What is the effect of personnel 
in some parts of the R/D&I system D^ing 
only partially committed to their spe- 
cific functional roles (e.g.: part- 
timers or having multi-function con- 
cerns)? > 
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h. An Initial Contextual Analysis of Clustering In Relation to Three 
Contextual Features . * 

Matrix 2 develops our analysis around the focal issue of clustering. In 
^ Matrix 2, we become somewhat more specific on the issues than in Matrix 1 
but we now concentrate only on the historical development, environment and 

jpersonnel base features of the context as they impact the clustering of 

• * « .■ 

36cl functions. 




Examination of Matrix 2 would indicate that the three contextual features 
(environment, historical development and personnel base) are bein'g operation 
alized under a number of main.§ireas. These could be consolidated as follows 

1. Effectvof the institutionalization of the field of knowledge and 
knowledge ^pplication. 

■ ■ ' ■ ■ 

2. Leg;^al/political/social/economic regulation. 

: 3. Political/sbcial/economic support for various Institutions and 
functions. 

'* 

A. Effects of technology . j 
5. Nature of the know ledge base (state of the art). 

^ 6. Effect of the maturation of specialties. *y 

■* . ' ■■ " *. 

7. Professional cliaracteristics of personnel. ?^ 

The above could be consolidated further into issues concerning:^ 
** • . • ' . 

1. field of knowledge and application (items 1 and 2); 

,.-^^^^2. R/D&f "institutions (3 and A) ; ^ 
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3. functions (3 and 4) ; " * • 

' ■ , ■ \ ■ ' ■ ■ ■ • ■ 

4. knowledge base (5 and 6) ;\ and ' 

■ . . . . »■ 

5* personnel (7) ♦ 

Further, a review of Matrix 2 reveals the Implicit model diagrammed in Figure 
below. 



Contextual 
Conditions 

Historical 
\ Environmental 

Personnel Base^ 



T 



"ImprieJ" 



( Operational Ized 
as the consequences 
on the: ) 



Nature of: 
Field 

Institutions 
R/D & I Functlqns 
knowledge Base 
Personnel 



^ Sy 



Clustering 
Issues In 
e R/D&I 
System 



Generic R/D&I 

Clustering 

Issues 



Figure 5 v 

impact of Contextual Conditions on R/P&I System Clustering 



The dependent variable (the clustering of R/D&I functions into institutions) 
is relatively simple in this case. We are concerned with how the generic 
R/D&I functions are translated into sets of activities being performed in' 
the various real institutions of a concrete R/D&I system. Some of the 



specific sub-issues Woul^ be: 
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1. How ouch specialization do we flTid within R/D&I functions? 

2. To what extent dp we find several R/D&I functions clustered together 
in single institutions or institutional arrangements (cooperation)? 

3. In what function location in the R/D6el system (at knowledge generation, 
production, knowledge utilizatidn, etc.) do we observe any such 

/ clustering? 

' ■■ 

4. Do the clusters tend tq occur by. the Joining of contiguous or 
adjacent R/D6cl> functions or of looped (non adjacent) R/D6el functions? 
Are the clusters linked fa serial or parallel networks? 

» - " ■ * 

' - * - / -> 

5. Do we observe paps in that nowhere does a given 'R/'D&iL function seem 

to be fully carried out? 

6. Is .the observed clustering stable or temporary ? 

7» How formal and visible is thf observed clustering? 

■ - \\ ■ .. 

8, To what extent is It legally andtsocially sanctioned ? 

Selecting ^ Set of Clustering ^Dlm6xisiohs and Contextual Conditions for 
Detailed Analysis 



Matrix 3 takes our analysis a step further by relating the above dimensions 
o{ clustering to the previously discussed contextual conditions • However, 
while Matrix 3 in its entirety is a ftamework that wduld be proper for a full 
analysis of a specif ic cas'e, it is stiir too large and requires too specific 
a level of. knowledge to be* useful jfor ^ general illustrative analysis. Specific 
events, regulations, etc. would be of great importance in a given case but 
cannot be generalized for useful, presentation. It becorfes necessary for us 
to further simplify Matrix 3. • 
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Matrix 3. Contextual Analysis of Clustering of R/D&I Functions 
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We can do this by first ' selecting a subset of dimensions of clustering which 
we will examine. The^e are: - H , 

* « 

1. specialization levels; 

2. the extent to which clustering of R/D&I functions takes place; 

0 . 

■* ^ • 

3. whether the clusters are of contiguous or looped R/D&I functions vy. 
(I.e., level of contlguousness) ; 

4. the degree to which gaps (in R/D&I functions) are to be found in 
R/D&I systems. 

Secondly, we can also elect to examln^ a set qf contextual conditions that 
captures several critical dimensions but not all the richness. Thus we can 
look at time effects In terms of the l^act on both* the system and the 
maturation of specific specialties. Tnerefore, we shall use the Idea of the 
Institutionalization of the field to denote such effects on both the system 
and Individual specialties. Support and regulation are often interrelated 
and have an enormous variety i of possible aspects In terms of who, how, when,, 
why, etc. For illustrative purposes we will limit ourselves to a simpler 
issue, namely: Does support and/or regulation in the system come .from the 
producers or users of knowledge and products? Stated in this way, the issi^e 
also allows incorporation of an Important aspect of the professionalism con- 
dltlon; i.e., whether the dominant professionals in the system are to be 
found in the producer or user functions or both (i.e., where they exert 
controls). Technology will be considered only in terms of the effects of 
economies of scale. The knowledge base will be considered only in terms of 
its level of certainty (including notions of science vs. craft). 

The intersection of the selected subsets of clustering dimensions and 
contextual conditions are reflected in the shad^ columns in Matrix 3. 
This is not to imply that the other clustering dimensions and contextual 
conditions are not important, but rather that those selected do permit a 
useful first level of illustrative analysis and insight, and capture well 
the two original aspects of specialization and conf j|||uratlon^. 

36 
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6* Developing a Detailed Analysis of the Clustering Issue 

We cah now reformulate Matrix 3 Into Its simplified form as In Matrix 4. 
The **x^s*' In the cells represent hypothesized relationships between the 
expected type of clustering and the selected contextual conditions. Those 
cells for which no relationships have been Indicated cannot be predicted by 
the Individual contextual variables alone. The limitations of two var;lable 
propositions Is also recognized. y It Is our assumption* that such analyses 
are but a first step In an enrichment process permitting the construction of 
more elaborate theories and models at each step of the analysis, as Is found 
necessary and useful. 



SELECTED 

CONTEXTUAL 

CONDITIONS 


1 ' w — r 

SELECTED DIMENSIONS OF CT.TJSTERING - 


Level of 
Specialization 
' High Low 


Extent of 
Clustering « 
High Low 


Contiguity 
. of Functions 
^High Low 


Gaps in 
System 
High Low 


Institutionalization 
of Field ' High 


X 
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X 










X 




Regulation and 

Support Doml- Producer 
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X 








nated User 






X 






X 






Technology-Economy 
of scale High 
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7 — 


X 












Low 




X 




X 










Knowledge Base 
Certainty High 


X 






X 


\ 
X 






X 


(Scl/Craft) Low. 




X 


X 






X 


X 





Matrix 4. Selected Dimenfll ons of Clustering as Determined 
bv Selected Contextual Conditions 



Matrix 4 can also be presented in the form of the model as shown in Figure 11. 
A complete discussion of this model and the admittedly debatable relationships < 
indicated would be beyond the scope of this study; and, in the final analysis, 
valldatiorr and nodif icatlon will have to await empirical testing. It is a 
polgnent cotrxnentary that the literature has not to date focused attention on 
the complex of variables in Matrix 4 and Figure 6. 
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J Certainty of 
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V ^ ^\ of Gaps 
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} 



In Matrix 4 



Figure 6 

Contextual Determinants of Clustering Model 



For now we can argue that as Institutionalization progresses,, there will be 
a tendency for specialization to grow as tasks become learned and as programmed 
procedures and associated facilities are developed, thereby facilitating the 
division of activities. Further, as specialties matur^over time there is 
a tendency for sub-specialties to crystalize, even eventually leading to new 
specialties and disciplines. Increasing economies of scale make specialization 
more efficient/^ Increasedl^certalnty of knowledge facilitates and stimulates 
specialization b:j^f|>*^piittiing codification and easier stage-to-stage transfer. 




(■■ ■ 
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As user *pover (In the forms of support and regulation) grows In the system, 
we 'might c6qpect to find, users exercising control over more R/D&I functions 
in the system - - resulting* In larger clusters of such functions. Economics 
of^ scale tend to generate the larger Institutions that can exploit these 
opportunities, and they, In turn, are able to absorb associated R/D&I 
functions,' thereby reducing technology transfer costs and supporting the 
'la^rge scale operations. On the other hand a^more certain knowledge base 
^ makes It^less vital that interdependent R/D&I functions operate out of the 
same institution. 

. The previously mentioned Issue of increasing user power would tend to gene- 
rate lool^lng rather than contiguous clusters as users reached into the need 
identification and idea generation stages. A more certain knowledge base 
would facilitate intetstage technology transf^r^ but the concurrent special- 
ization would tend to stimulate a step-by-step linkage process. Similarly, 
interstage gaps woulc} tend to become filled, esjpeclally as the field became 
more institutionalized. 

The model in Figure 6 indicates another important aspect, namely the Inter- 
dependence between the contextual conditions. jChus the type of regulation 
wHJ^ tend to be related to the level of institutionalization as well as the 
extent to jj^Jfich economies of scale become exploited. In, turn the rate of 
^institutionalization will be partially determined by the problems generated 
by the uncertainty of the knowledge base; and so on. 

The above discussion can also be presented id the form of a series of propo- 
sitions 



Proposition 1. The more institutionalized a field ±a (i.e., the more 
fonnalized, stable and mature are Its institutions and 
specialties), the greater the specialization of actlvi- 
ties arid the fewer the functional gaps in the system. 
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Proposition 2* Th« mora that ragulation and support (legal, aocialp 

political and aconomlc) is daterinlned by tha usera (aa 
opBoaad to producars), the gc'eater the extent to which 
R/D&I functions are clustered into specific institu- 
tions and the more likely are we to find such cluaters 
4 taking the form of non-linear loops. 

• ^ i 

Proposition 3. The more thja technology creates economy of scale op- 
portunltles and requirements, the higher the level of 
specialization and the more cluatered are the varloua 
R/D&I functions In specific Institutions. 

Proposition 4. . The leas certain (I.e., craft-like) the knowledge base: 

a) the lower the level of specialization; 

b) the greater the number of functions to be fo.und 
clustered Into Institutions; ^ 

^ ' c) the less likely It is that these functions represent 

adjacent stages In the R/D&I systems model; and 
d) ' the more likely It Is that there will be functional 
gaps. 

- . ' 

The model In Figure 6 also polnl;s to another consideration; namely, tAe ^ 
indication that the four selected contextual conditions » while potentially 
^€Tii Important, are t^ot the only determinants of jthe clustering dimensions. 
Thus,' the^level of Institutionalization of the system and the level of certainty 
of the knowledge base contribute to but are surely not the exclusive determln* 
ants of the appearances of gaps. In this case we are dealing wlbh^a variable 
that can be changed by deliberate and direct policy and management action. 
We can act to fill t^ie gaps that tend to emerge In the given conditions. 
•\ . ' ■ 

A further review of the relationships In these propositions and the model in 
Figure 6 indicates four additional considerations. 
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1. The relationships aire uni-directional. The level ^ of certainty 

of the. knowledge indeed helps, to determine the extent of gaps 

in the R/D&I system, but a change made by filling thesV^ps^ will 

■ • . J '. ' 

not, at least directly, have any impact on the nature of ^the know- 
ledge base; • , , ^ ' "'^ ■ • 

i i - . . , . ■ 

. .. - ' , ^ . ^ ■ ^ . ■ ; ■ 

2. THe contextual' conditions (which are the independent variables) are 
essentially hon-manipulable, at least in the short xuxil The t 
economics of scale are there, or they are not. 

V. ' ■ ■ •■• ■ ■ . ■ C . ■ 

3» . These independent variables can vary over a wide range (e.g.;: froto 
. . very high to very low levels of institutionalization) and at this ^ 
point, we have no measures of their parameters or relative weights 
in the relationships. 

4. There • are aJLso a great number of combinations that are possible 

between the variables, afid (as we noted earlier) there , may be oJLher 
~ ^^^idetArmin^nts_^j:he dependent clustering conditions. It is there- 
fore not possible' to takk a given clustering configuration and . 
Identify a unique contextual condition that produced it. \* 

With these four factors in mind, we recognize that the ptility of the model 
m[ust tiome from its explanatory rather than its manipulatory power. \lf we 
cfan bettejs. understand why a given R/D&I system has the «!lustering (or more 
broadlyi configuration) that it does, then we can avoid attempts to build or 
retain inappropriate system structures^^^^Furthermore, we can determine policy 
options and managerial strategies that are properly adapted to the funda- 

mentaif^constraints of the context, rather than working at cross purposes with 

- . . ■ ■ • ' . ■ \ 

its natural characteristics. 

We could pursue two different analysis strategies from this point. One \ 
would be to search, bbth deductively and inductively, fori other determinants 
of the clustering dimeT\j3ions. This would undoubtedly be productive and 
fascinating, and could lead to a rich theoretical understanding of the issue 
with important potential policy implications. It would however depart from 
the scope of this limited illustrative analysis. 
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A second and more limited sftrategy is to follow J:he partial inq)lications of 
various configurations of contextual determinants into the emergent clustering 
and then on to,^he managerial and pod^icy strategies that would seem to be 
congruent with that emergent configuration, given these antecedent contextual 
conditions. We will pursue this latter approach. 

. 7. Scenario Case Analyses of Emergent Clustering Resulting from Different 
Contextual' Determinants 

As a first step let us examine d number of hjrpofihetical yet realistic case 
alternatives in which we will establish contextual. „prof lies and "derive*' the 
emergent clustering. Since it is*' our objective IxerW to be illustrative 
rather than to make a more formal cross sectoral comparative analysis we will 
limit ourselves to a relatively casual* level of linkage into actual real 
world situations. Thus, we will for npw need to do a minimum level of such 
linking to illustrate our points-. We must also reiteratfe the points noted 
above: we do not knows the appropriate weighting of effects across the con- 
-textual feature's nor do we imply that_ these are^'the only variables influencing 
the emergent cluster. Thus the .following analysis should be Understood as 
ah examination of partial effects, that would tend (although We would expect 
significantly) to, influence the observed clustering in /approximately the 
"derived" directi6n>^ We will then go ort to discuss the implications in ^each 

, case for management strategies. These cases are shown in Figure 6- 

■ ' ■ ' \ 

^ simple analysis method 'has been used. Av simple rating' system (from very ^ 
high to v^y low and using equal intervals), was set up* for each contextual 
condition and the relative weighting acyross variables was assumed to be 
eci^tial. This^ latt;er assumption appears as reasonabie as any ojther at; tl^s 
time arid would need to await empirical investigation to be modified. A V 
series of hypothetical case example^ '^(A through F) were set up and the net 
.scores for each of the clustering dimensions was calculated (using the 
relationships indicalied in the model in Figure 6 and simple arithmetic 
computation) . These ne^: scores were converted back to- a very high to very 
low scale according to the table shown (which allows, for. the fact that some 
of the clustering dimensions are inftluenced^ by^two and some by three con-^ 
textual variables). The resultant /(or hypothesized) dimensions of 
clustering are indicated in each case in Figure 7. 
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Due to the possible range of ratings and the varying number of independent 
variables the r^ges across clustering diiaensions will vary. The follow*- 
ing conversion table has laeen used« » 
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* • , - . , Figure 7 . ' ^ " 

Comparative Hypothetical Caaes of 'Clustering Characteristics 
as a Consequence of Varying Contextual Condi tfions 



We must recall our previous cautions* The indicated clustering dimensions 
can only ^e considered Indicative and illustrative but can, we we will now 
demonstrate, provide some provocative insights. * . 

1. Casa.A 

Cases A and B represont the two extremes. In Case A we see what we could 
term a hlghl/ underdeveloped R/D&I context. The system has not proceeded 
far in becoming institutionalized. The knowledge producers ^lacl^ any control 
and regulation over the syst^m, no economics of scale have developed^ in a 
draft-like field (i.e., a field with a highly uncertain knowledge base). 
While undoubtedly exa'ggerat-ing In some aspects (particularly as regards the 
extremes of low institutionalization and user control) one cannot but help 
thinking that the education£Ll R/D5rl system until very recently almost fit 
this description. (Though as we will note. Case E perhaps more closely 
reflects the educational R/Djfl systemV/Trhe criminology aspects of the law 
enforcement R/D6el/ system also might ajlmo^t be included in this category. 

If we move down Figure 7 to examine t|Le implications for the R/D&I system 
clustering for Case A we would be hypothesizing a very low level of special- 
ization but a very high degree of clustering together of R/D&I functions 
into a consequently small number of institutions. However, these institu- 
tions would not be involved in sets of adjacent roles from basic research 
through development through production to implementation, -etc. - -but 
would rat|>er tend to unite combinations of .(for example) development and 
utilization (or even basic research and utilization). ; or development, 
marketing and evaluation research; and so on and importantly, would be 
leaving many R/d&I functional areas virtually undealt with (i.e., there 
would be many gaps). Such an R/D&I system structure, would indeed seem to 
be congruent with the "underdeveloped" description we' gave to the con- 
textual environment , and, again in many (though not all) ways ^reminds^ us 
of some parts of the educatior^^ and law enforcement sectors mentioned above. 
At least then, in terms of a relatively casual empirical basis, there * 
would appear to be_3ome face validity to ojjr schema ^as far as this has 
emerged from the Caise A discussion. - \ 



11, Case 

Case B, by contrast, represents a highly Institutionalized system con- 
trolled by. the Icnowledge producers.^ Ecoaomics of scale and certainty of 
knowledge base, are high. These conditions remind us of those to be found in 
the Indus trialized^igh technology hardware sectors (e.g. : automotive, air- 
craft, etc.)* Also characteristic of the types^of industries mentioned 
above are the hypothesized clustering characteristics of high levels of 
specialization In. a relatively large number of institutions following 
highly linear progressions x>f functions and leaving few or no. gaps. 

ill. Case C / 



Case C varies from Case B only 'in that there is a relative balance between 
'Users and producers in their level of control over the R/D&I system as com- 
pared to the very clear producer control of the previous situation, and a 
Somewhat reduced level of certainty in the knowledge base.' The consequences 
for the emergent clustering are found' in a diminished linearity and a some- 
what reduced number of institutions. With the very high level of institu- 
tionalization, the -high economics of scale, and a seeming balance between 
the powers of producers and users, this case might remind us of the more 
Industrialized segments of the health sector (e.g.: the dru^ ihciustry) . 
The high but not total level of certainty 6f the knowledge b^se may also fit. 
The hypothesized high specialization and the low gaps left by the medium 
sized and modestly looped institutions again fits the drug "industry. 

iv. ' Case D 

■ ■ * ■ ■ 

Cask D varies from Case C only in taking the economics of scale to a lower 
level with the effects of generating somewhat smaller clusters and insti- 
tutions with^a little less specialisation, the difference might be explain- 
able by reduced markets or less developed production technologies (e.g.: 
even the sazie drug Industries in less developed edonomics; or perhaps the 
agricultural industry). 



v> Case E 

The context for Case E possibly reflects that of the educational sector 
better than our speculation for Case A.' Economics of scale and certalnt^ 
of knowledge base '^re still very low, but we observe- a less powerful user 
grou^. thougih a somewhat higher (though still underdeveloped) level of 
Institutionalization ojE the R/iD&I system in its sector. The hypothesized 
'clusters are still looped rather than contiguous but in not quite as 
^extreme a manner as in. Case A and the siies of the institutions are somewhat 
smaller. Ajgaln these characteristics seem .to represent an even better 
description of. the actual situation in education, and the criminology 
escample given above. 7 



Case D was descrifie'd^SS a a possibly less 

developed environment. Case F could also be seen as a less developejd form 
of Case C, but this time in terms of a Icvwer level of institutionalization 
and reduced level of producer power in the system. One could readily see 
how a Case F context could mature over time into a Case C profile. We 
could therefore be talking about either an earlier stage of development or 
a less developed segment of a sector. Thus we might associate Case F with 
the medical prpcedures or the preventive medicine R/D&I programs of the 
health field. The hypothesized level of specialization is lower, the 
extent of clustering greater, gaps are more common and the configurations 
far less clear and linear all characteristic signs of a less developed 
condition. The differences as opposed to the previous drug segment of 
the health field, at least in a preliminary way,., do seem to concur^lth 
observation. 



So .far, then, we have been able to demonstrate that the selected contextual 
conditions do seem capable of providing a realistic and rich description 
of varying real world situations and, more Importantly, that the hypothe- 
sized clusteral configurations do not depart dramatically from those that 
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3«em to be observable' in the same real world situation's. " Fut/her,, the more 
realistic we make the conteactual description, the morff teallstic seem to 
become the descriptions of the configurations. Finally i^e: have seen that 
the mode|^realistically reflects that as dynamise deVelopmentai changes in 
context occur \ver time, these changes arfeVeflected in emergent structures. 
Even while remembering our previous cautions, these are epcouraging find- 
ings. If we can hope to develop such a level of insight from- Comparative 
contextual analysis, we may hope to continue productively to , the' next step 
of exploring some managerial and policy implicaj:ions" fprl/DM' sustems . ,, 



^ Initial Analysis of the Implicat ions of Contextual Deterntlndttts of 

Emergent Clustering for Management /Pol icy Strategies . 

. A number of management issues can be identified which relate' to' these ' ' 
various R/D&I system configuration patterns. " . For example/ a' )c6 
R/D&I issue is that of determining appropriate ' ?tart and ■ stop points for 
programs in the work flow sequence. Frequent lyi research petsonne'l are « 
loath to let go of the project "children" to whom th^y have gfvipn birth./ ' 
^-^W^^^ ^^^^ can be observed holding on to programs, yell into produc- . , 
^^p^and even marketing stages, long after thtey should havi 'eithi passed ' [ . ' 
: the. project on to others for development , .etc. ,, .pr ■^handosied it . - Issues 
of judgment, appropriateness of .skills and efficient, use' pf talents are! - 
involved. While this is always a problem, it Vould be likely to appkr in 
different forms in the variou* above cited , cases . In Cases B,, C, D and to 
a degree F such behavior is likely to be more v^Lsible and. clearly more 
incongruous to/ the role of researcher, than/in the ■ Cakes A and i, where role ' 
definition is /far less clear. Thus j > Cases B, C,, i D. and' F, it may- be' more ^ 
easily recognized and managed. In turn supK behavior may even? be-' seen as a 
virtue in the Case A and E cdntexts' (although the previously mentioned / 
issues are likely to remain).; We WIII3 return tb this^que^^^ A ' 

related question is the classic rgot-Thverited-Here, syndrome Which is likely 

appear in more aggravated fofms where R^D&; functions are highly 
specialized and differentiated ^(,as in the Cases B and C)'. . 
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Another example of a pertinent management" question could be in the differen- 
tial utility and applicability of various management techniques such as PERT. 
The high degree of task, function and role definition to be found in the 
Case B and C contexts make the application of such a method very rational. 
Tasks can be specified and deliniated; resource and time requirements can 

be estimated to a reasonably acceptable level of accuracy and reliability. 

— i 
Such may be far from the case for Cases A and £. As a consequence, attempts 

to transfer this technology (which was developed in the more definitive 

aerospace/military/industry contexts) to the Tforld of education (^or example) 

without appropriate review and redesign for the chajiged context was bound 

(as it did) to lead to misapplication and disappointment. 

The use of Delphi techniques to obtain estimates of complex and uncertain 
phenomena (frequently of an environmental pature; e.g.: for forecasting 
purposes) within institutions is another good example. The problem is to 
find a series of R/D&I "experts" who can see beyond their immediate task \ 
and time environments. In cases such as B and C, this may not be so 

easy, because R/D6el personnel are all too often limited in their perspective 
by the very specialization that makes them productive. In contrast, in cases 
like A and E there is aWch greater tendency for personnel to be generalists 
r - in fact, the normal decision processes are essentially Delphic, thereby 
making the use of such an approach (while relatively easy) almost pointless. 



The management of functional interfaces is another area of comparative interest 
In highly specialized and differentiated institutions, there are many inter- 
faces to cross between gr^oups with relatively well defined and impermeable 
boundaries. Coordination becomes a major issue,, often calling for liaison 
mechanisnis, etc. This would seem to be likely to* occur in cases such as 
and C. . In contrast. Gases A and E would have far fewer interfaces to cro'^s, 
many functional overlaps, and generally fuzzy boundar;Les between activities. 
Potentially offsetting these helpful effects would be the factors of la^k 
of, linearity, which might make interface differences (of perspective and 
discipline)^arger to overcome - - with the existence of functional gaps 
creating transfer problems between certain R/D&I functions. As we saw 
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earlier, such shortcomings usually accompany the verjLsame cases/ that have 
the Tower number of interfaces to deal with, as in CaselkA and E.' In sum- 
mary,^ we would tend to find differing types of interface problems across 
yaryj^g R/D&l contexts, but not necessarily any ov:erall great^ or lesser 
problems; and this indeed seems to be the general experience. 

9. Detailed Analysis of the Implications of Contdlctual Determinants of 
Emergent Clustering for Three Selected Areas (Ie Management Concern 

■'^ ■ t\' 

Similar discussions could be presented to cover a ^ide spectrum of R/D&I 
management issues and techniques, but th^s would b^ l^yoi^<i -our present 
illustrative purpose. Rather, we now select the al|:>\|fe noted management 
issues and methods which .we will examine somewhat inore formally in terms 
of our present concerns with the importance of the bontext /flustering nexus. 
These were selected because they appear to cover a (broad spectrum of areas 
of matjiagement concern. The. selected areas are: ■ 

■ ■ . ■ 
Methods of Program Control (including ^tich technign^^tfypFPT 
as discussed above). This area deals 41^1^. the control of work 
and activity flow within an R/D&I itist|j^ution. 



2. Interfac e MaAagement > which is concerned' with the linkages within 
institutions. 1 |' 



4 



^ : i 



3. The use of Delphi type techniques in relation to issues of an in- 
stitution's relationship with its eivirpnm^nt (in term s of goals 

and forecasts). ; ' * ^ ' ^ 

. . • 1, 

• ' t ' 

These three topics provide us with a; wide ranging sample of managerial, issues 

of both an internal and external R/D'&I system nature. 

Matrix 5 is an attempt to relate the3 ease or difficulty in using or dealing 
with the above .three R/D&I management approaches and issues to the- four 
dimensions of clustering previously discussed. Jhe over-simplification is" 
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^ Matrix 5. Use Characteristics > of Selected Management 
Approaches in Varying Clustering Conditions 



1 ,® 
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9lons of Clustering 
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Low 
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X 




X 
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X 




X 
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2. Interface Management 


X " 






X 
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X 




Difficult 
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X 




X 
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3. Use of Delphi 

Difficult \ 


X 
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X 


X 




X 




Easy 




X 


X 






X 




X 



again tecognized and calls for both enrichment and vaLidation by empirical 
research. This should be carried out, but the indicated relationships have 
a face validity. 



For example. Program Control is rated as being difficult under conditions 
of low specialization arlc^ vice vet^sa. As was earlier implied/ the lack of 
certainty attached to stage-by-stage tasks in an R/D&I process makes it 
difficult to define the task requirements, ett:. , and hence to use methods 
such as PERT. The more R/D&I functions that can be found clustered to- 
gether within a single institution, however, the easier it becomes to ^ 
develop and ziaintain a program plan, since one is dependent on fewer 
difficult to control and forecast external agents (often a major problem 
in PERT systems). The more linear the relationship's between R/D&I functions 
(high contiguity), the easier to plan and predict the progress of the step- 
by-step p^rogression. Finally, the increasing incidence of system gaps 
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So 



progressively adds uncertainty to the process » making the use of ptogrammed" 
methods of control more difficult. 

We have already discussed most of the relationships concerning Interface 
-Management. As regards the extent of clusterings we could expect that 
interface problems would be relately easier within rather than between 
institutions y and hence favorable for the case of higher clustering levels. 
Also Delphi methods would > as we noted > be easier in low specialization 
organizations » and we would expect similar experience in larger , looped 
(non-contiguous) institutions with few gaps (i.e., those institutions having 
broader, more interdisciplinary and complete perspectives among personnel). 

Using the above relationships we can now examine the varying implications 
for the six previously discussed cases (A through F) . Referring back to 
Figure 7. and Matrix 5,^nd once again using a simple computational ., ^ 
approach, wfe,^an combine the various ratings of the clustering dimensions . 
(in Figiire^ 7 with/the suggested implications for the management issues 
in Matrix 5 (tising the same scoring procedure: V Hi + 2 to V Lo - 2) . 
Thus in Figure 7, Case A was shown as V. Lo on specialization, which would 
lead via Matrix 5 to a *'very difficult" (VDi) rating on Program Control 
with a -2 l3core. Similarly the High extent of clustering for Case A 
generates an "easy" (E) implication with a score of +1, and so on. The net 
scores are then reconverted for each management issue for each case. 

This reconversion is shown in Figure 14. We have aL'so computed the over- 
all scores and ratings as an attempt to estimate the extent of the "manage- 
ment problem" for each case. 

From Figure 14 we observe that Program Control was rated as easy for Gases 

C, and D (essentially the higK specialization, low gap cases) and dif- 
ficult in Gases A and E (the converse cases). That is, the highly developed 
R/D£cl systems (which as we suggested could be descriptive of the automotive, 
aircraft and drug industries) were ideal environments for such methods as 
PERT. We had described Case D as somewhat less developed, and although the 
differences were small, the slight change would indicate a possible degree 



if .'. ' . \ < T -. 



Use of Selected r 
ManaKcment Approaches 


A 


B 




' ' 

, D 




< 

' F . 


U Program Control 

*> 


-5 

Di 


+5 




+4 
E 


. Di ' 


0 

■Med 


2, Interface Management . 


-1 
Med 


.Med 


+1 

Med , 


+2 
Med 


, Med 


0 • 

Med 


3. Delphi Methods 


+3 

E ' 


-3 


-1 

Med 


+2 
Med 


+1 
Med 


0 

Med 

d 


'. ..'>' —". 
4. Overall Management 
Problem 


-3 

. ^ed 

■ ^iiiiiii 


+3 ". 
, . Med 


+5 
Med 


• +8 
E 


-5 

Med 


0 . 

Med 



VE 



Med 



Di 



VDi 



* 

1-3 


+8 to +6 

— «- 


+5 to +3 


+2 to -2 


-3 to -5 


-6 to -8 


** 

4 . 

l'- 


+24 to +16 


1 ■BI^HB^flQHI 


+5 to '5 . 


r6 to -15 


-16 to -24 



■ Easy 
Di Difficult 



ft -.1 



* (Product of 4 variables) 

.** product of 4 variables by 3 cases) 



Figure 8 



The Use of Selected Management Approaches in Six Comparative Cases 

52 



00 

o. 



ERLC 



- 581 - 

• ■ • ' •. ^ 

of greater difficulty. The less developed R/D&I systems In Cases A and E 
(education or lav enforcement perh&ps) are seen as being much less suitable 
environments for such approaches/ with the intermediate Case F (e.g.: pre*- 
ventive medicine programs) being a quite unsuitable .environment • In general, 
this* seems to concur with experience. 

When we turn to Interface Management, no such differences appear. As ve 
suggested earlier the offsetting factors 1^ each situation generate a net 
balance in each case (alt;hough this may be an artifact of our equal weighting 
procedure' this would require empirical study). While we are not con- 

fident of the meaning of a medium rating across the board, the relative sim- 
ilarity across the cases is as we tend to observe it. Experience tells us 
that interface management is a problem^ everywhere; and it has not been 
our experience that it is an especially greater problem in any particular 
context as compared to others. Thus, instead of being concerned with dif- 
ferences in the weight of the problems across cases, we would be more con- 
cerned with differences in the specific issues and the points where the 
issues occur as these relate to differences in contexts. 



The use of Delphi reflects neither of the first two patterns. Cases A and 
B (the extreme cases) show the greatest difference (as expected), but Case C 
with its larger and less linear clusters provides a better Environment than 
Case B (a difference not to be observed for Program Control). Case D is a 
better environment yet, "reflecting the lower specialization. The difference 
between Cases A and E appears to mirror the shifts between Cases B and C,. 
Apart from the shift between Cases A and B, the overall impression is that 
the.^felphi approach is usable in most environments, to a degree, but does 
better as the contexts * become -"fuzzier" (as ma,ny proponents of the methods 
have contended - - as for example in recommending its application to 
government policy making). » 



The ratings for the overall management problem are especially interesting 
in their uniformity, with a single possible exception. Case D (although 
even there the difference is not dramatic) • The common language and 
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practically stated interpretation of this result could be: '"While the 
specific management problems across the various situations may be different 
from each other, in total they do not add up to a substantially greater 
or lesser problem." Whether such an hypothesis could stand up under em- 
pirical study i-s still an open question^ but the suggestion is provocative 
and one' that we <^ have not seen spelleo^out in this (or any othA: such) 
manner before. 

Finally, we must link back to the contextual conditions that generated the 
dase clustering conditions. The clustering profiles that we used, to 
analyze the management approaches is\Bue were derived as a product of the 
„ contextual conditions profiled in the top half of Figure 7. Thus, in. 
fact it is to those contextual profiles that we are connecting the above 
management implications. That is, we could say that in contexts such as 
Case A (i.e., with low levels of institutionalization, high user/low pro- 
ducer regulation, few economics of scale^and an uncertain knowledge base), 
formal Program Control methods^^such as PERT w±ll work on ly^ with difficulty, 
Delphi methods with relative ease, and interface management will present 
ho unusual problems (beyond the norms) . 

This process of linking of contextual conditions with management implications 
could be repeated for the other cases. In the mqdel in Figure 9 we bhoW 
how the contextual conditions link into the applicable management processes 
through the profile of the clustei;ing of R/D&I functions in the instituions 
. 1^1 th^ R/D&I system. The model also indicates one more point that was made 
earlier; and with which it is appropriate to conclude this discussion. 
This is that unlike the contextual conditions which acted as relatively 
unchangeable parameters, the management processes used could have a sig- 
nificant impact on the clustering (configuration) of the R/D&I system, 
creating the earlier discussed dynamic^ Obviously this does not apply 
equally to' all management actions, and in the ca^e^^eviewed it would 
be Interface Management that might be expecteJto have the major impact. 
The p6int to be ma^ is that management actions can influence the situ- 
ation, but these must Be selected so as to be appropriate to the context 
in which they will be ''used. ' 
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' < V! CHAPTER SEVEN 

' ' o . ^ igNTREPRENEURSHIP; 

4». * 

, > AN ISSUE OF THE HISTORICAL DEVELOPMENT FEATURE 

-. 1 ' ■ ' 

INTKODUCTIQN j ' *" 

In the preceding\chapter, we Illustrated the use of the' contextual 
analytical franiework In n to the contextual feature: institu- 

tional base*. In this chapter, we will similarly illusti^ate the use 
of contextual analytical framework in relation to a specific, issue 
6'£ the historical development feature:^ the role of the entrepreneur 
} '- ^ in th€^ historical development of R/D6cI systems. 
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'This IJdsuf was selected through a process of progressively narrowing 
' j^9^ ftom the historical development feature. That discussion is i&on- 
tai,ne4,y.izi. the full report. Essentially, this involved the identification 
p£ ^ifactor ^that has been observed %o be of critical importance in the 
di^e^inatioh, transfer and implementation of innovations, especially in 
less than fully matured R/D6el systems* Thus In the earlier phases of 
^ the life/tycle-of R/D6el systems the need for "product champions" or 
- > "entiipr'eneults" has been shown to be of vital importance in the "success" 

• ♦ of^i&w^prodiict: and process Innovation introductions and adoptfons. ^> 

The ls5u5^of fntrepreneurship is presented as one illustration of the 

* " deverar such issues analyzed in the full report. Our purpose is to 

detaonstrate' the, process by* which such a question can be examined from |^ 
the geiieric;^ perspective, leading into a potential comparative analysis 
a9ross several contexts. In this analysis the contexts will be hypothetical 
, but--the extension to real world conditions should be relatively self 
evident." 

^; :\^^; r . ■ T ' 

The analysis will follow a "reductionist"' methodology. On a step- 
byrs-tep basis, we will gradually narrow the focus of the analysis of 
^ Z^t^e .^^^Crepreneurship" issue until we have reached a level of analysis 
!^hlcli*^ii limited enough for an analysis to be manageable yet still 
riclv enough for meaningful illustrative policy analysis. In the 
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process of narrowing the focus of analysis, we shall "carry 'along" 
significant aspects of a fuller contextual analysis to enrich a more 
specific illustrative policy analysis. Additionally, we shall have 
created a "footpath" whereby a more specific illustrative policy 
analysis may b^"led back" into an interaction with the fuller con- 
textual analysis. ^ 

To further enrich the specific illustrative policy analysis, we will 
provide a comparative analysis across three sectors from empirical 
case studies. ^ 

To begin oiir narrowing of the^ocus of analysis, we will limit our 
analysis to the following: 

1. the producer (or developer/producer) as entrepreneur (recognizing 
that ei!||treprene^rs may also be users, ^^seminators, etc., but 
omitting th^se from this analysis) ; 

2. the early jphases of historical development of R/D&I system 
(through a very limited comparison will be «iade with a more* 
mature stage of the innovation process).. 

I. THE PROCESS OF CONTEXTUAL FEATURE ISSUE ANALYSIS: NARROWING^THE 
FOCUS , ^ 

1,-^ A "Full" Ctotextual Feature Issue Analysis , * 



L" 



^We have defined "context" as the interactive effect o^ the rwhole set 
of R/Dil system features. To permit full analysis of the feature 
issue of "entrepreneurship" in R/D&I systems as a function of context 
variation, it would be necessary to interact thiS' feature issue with 
each of the R/D&I systefe features and feature issues. That JLs to say, 
we would initially explore the set qf research and policy questions \^ 
that emerge from the interaction of entrepreneurship as an issue with. 
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for example: ji is tor leal aevelopment (the role^ eptrepreneurship plays 
in the Institutionalization process; how it ^^n^tJLons in the various 
developmental. phases; what happens to entreprenwjrs over time;^ etc.); 
environment (what are some of , the legal/political constraints that 
may operate on the entrepreneur) ; comparing the development , production 
and market ing/ dls s emitiat ion sub-systems (how might the type of skills 
required differ across the various functions of a^ R//D6cl system). Thus 
a ^omplete analysis across every feature of an R/D&I system context j 
would be necessary to establish a basis for the full* contextual analysis. % 
This is illustrated in butline form in mtrix I. 



Matrix 1 provides an illustration, in outline form , of how such a full 
contextual analysis could be done.- In this first instance. Matrix 1 is 
a first cut at the process and relies on the knowledge and experience of 
the analysts with the recognition that the analysis is likely to be 

improved through a series of iterations, as more is learned^ There are 
clearly, therefore, advantages to the use of interdisciplinary and inter- 
^ectoral teams in the process. From a pragmatic perspective, it is vital 
to avoid becoming bogged down at this point by concerns with exhaustive- 
ness or the desire to. include everyone's favorite perspective. 

2. Delineation of Key Issues and Characteristics ' ^ ^ 



A. Extracting Key Issues from the Full Contextual Analysis 



A complete and systematic analysis of each cell of Matrix 1 that 
would be grounded in the literature is beyond the scope of this 
review. Furthermore, such* an exhaustive approach would not l>e 
practical for policy making. In order to focus in on questions of~ 
^pboth high priority and of general applicability to the area of 

particular concern (in this case entrepreneurship in R/D&I systems)-^ 
it is necessary to narrow down the range of issues to be analyzed. 
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MATRIX I : 

ILLUSTRATIVE FULL CONTEXTUAL ANALYSIS OF ENTREPRENEURSHIP ISSUE 



FEATURE 



ENTREPRENEURSHIP 



I. Environment 



Legal/political Constraints 
Impact or norms and Values 
Economic constraints 
Funding priorities 
' Technological requirements 
owledge base 



2. Historical 
Development 



Role In InstltutpLonallzation 
Which phase needed 
Establishment of Institutions 
Impact on acceptance 



Institutional Base 
(Network of Institutions ) 



4, Goals/Policies /Strategies 

•3^ > ^ 



Entrepreneur as linking agent 
Effect of boundaries skills required 
Effect of structiire, configuration, size, 
varying entrepreneur role legitimacy 
Level of sponsor ^ppor^ 



Effect of goal setting 
Time horizon of goals 
Perception of goals 




Admlni g t rat 1 ve 
Processes 



Control of 

Mobilizing support and resources 



Personnel Base 



Recruitment and selection 
Career pattens 
Profess lonansm 
Obsolescence 

Training and development 
Distribution of expertise 
Status 

Motivation and satisfaction 



FEATUHE 



ENTREPKENEU^HIP 



7^ . Funding 



t 



Cpnsttalnts on use 
Level (support for) 



8, Information Flow 



Role ^ 
Information seeking skills 



9* Innovations 



Life Cycle 

Inq>acts and benefits - role 
Effect of character of the Inno- 
vation (or product) 



10. Needldentlflcatlon 



Role 

Skills required 
Responsiveness to user demands 
Institutional base 
Position 

Personal characteristics 



11. Generation/Research 



Role 

Search skills ^ 
Tech transfer role 
^information flow role 



12. Development * 



Role 
Skills 
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FEATURE ^ 
r 

13* ^ Production 



BNTREPREWEURSHIP 

Role 
Skills 



14. Marketingy^lstrlbutlon/ Role 
Dlsgemlnatloa/Dlf fusion Skills 



15. Acquisition 



Role of key personnel 
Product champions ' 
Skll|ls of user personnel 



16^ Iipplementatlon / 
Utilization 



Role of key personnel In implementation 
Producer/user relationship 
Producer characteristics 

linplementatlon capability 
User <iharacterlstlcs 

Innovation entry points 

Barriers (overcoming) 

In*-house capability 

Role of entrepreneurs In utilization 
User relationships with sources of 
'Innovation 

User characteristics Influencing 
acceptance of Innovation 



17. Support Services 



18. ^Evaluation. Research 



19/ Research R/P&I 



ee 



- 595 - 

this Is done by extract iAg those key issues ,whlcA surface from the 
overview of Matrix 6, in the sense of being either Critical or 
pervasive across many dimensions of the R/D&I system context. As 
a first step towards the definition of key policy issues, it would 
seem reasonable to x:oncentrate our further effort on these tissues. 
In this case ije can identify the following: 

1. the role of the entrepreneur as this shifts across the 
various functions of the R/d&I system (development, 
market ingy etc.) ; 
.2, the skills and characteristics of entrepreneurs; 
3. the entrepreneur as a link between the knowledge producers 
and users (with special reference to the problems of 
need identification, implementation and utilization). 
We must reiterate that these are certainly not the only issues that 
might be of concern to the researcher, manager or policy maker. 
Others can and (as necessary) would be selected. These are, however, 
issues that from our analysis of Matrix 1 appear to be of general 
and sustained importance across R/D&I systems, and hence worthy of 
, some priority for a first (and illustrative) analysis. 

B. Selection of Key Entrepreneur Characteristics 

To provide a sharper focus for analysis of these key issues, it will 
now be useful to describe a set of entrepreneur characteristics for 
more detailed consideration. We select (from Matrix 1 in a summar- 
ized form) those five entrepreneur characteristics which it would 
appear have a critical impact on the key issues as we have IdeTTtTfled 
them: 

Orientation - Is the focus of the entrepreneurship 4ocal or 

cosmopolitan? ^ 
pprgpectlve - Is the emphasis a theoretical or applied; on 

innovation or on utilization? j 
imacy of origins - What is the impact on legitimacy %r 

the source of entrepreneurship is external to 
the user organization; whether the source is 
peripti^ral or core? 
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iMtltutlonkl Rol% location In sygtem - Where is the primary 
entrepreneurial -activity to be found: in the 
core or at the periphery of the producer 
organisation. 

Skills - What type of skills are required In fer forming 

entrepreneurial functions: need Identifica*- 
tion, marketing y consulting/service , 
development: 

t 

C. Interactive Analysis oC_Kgy Entrepreneur Characteristics 

Fui^her, It will' now be helpful to examine the interaction between 
the entrepreneur characteristics to determine their independence^ 
robustness and general causal direction as is illustrated by 
Matrix 2. 

The implications of the ^atrix 2 are that:' 

1. There is a mutual interaction between orientations and perspectives. 
In fact, these v6uld seem likely to be highly inter*-correlated 
concepts which are (for our policy purposes) of only marginal 
difference. Thus we can elect to collapse these into a single 
compound variable: "orientations /perspectives". 

2. Skills (which were defined in terms of need identification, 
search, R&D (developmental), marketing and consulting service 
skills) seem similarly to be likely highly correlated with 

V orientations and perspectives; but on both theoretical and 
practical grounds (manipulability) , It seems desirable to 
maintain this variable separately in the analysis. This 
possibility of manipulability of the skills variable (through, 
recruitment and training) may be particularly significant. 

6S. 



' MATRIX 2 ; 
THE INTERACTION OF KEY ENTREPRENEUR 



CHARACTERISTICS 
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Legend: 



= general causal direction* 



Institutional role location seems most clearly to be an independent 
var^ble in determining orientation/perspective and legitimacy. 
The- impact of role Idcatiotj^ust be seen in terms of the types of 
skills that are require^ in a*^i^ven role location as well as in 
terms of skills that might be acquired. It 1^ also possible to think 
in 'terms of role location having been determined in response to 

available skills and. orientations/perspectives of personnel 
although this seems less likely f:^om a'pragmatic pplicy per- 
spective. ' ^ - \ ' , ^ 



The general causal directions indiCatecl in Matrix 2 are <ierived from 
your general knowliedge of the -'rereyant literature. In .a more Vomplete 
a?Ka4.ys1s, we would discuss the relevant literature from which these 
causal directions are derived. To do so here, however, is beyond, 
our i^tenticyti of providing an illustrative analysis 



The legitimacy of the entrepreneur is likely to Ue determined 
by orientatioi^/perspectives, skills and role location. Thus to 
most users, an entrepreneur with ^local/applied implementation 
orientations/perspectives, having the perceived necessaiy 
skills, and working from an acceptable institutional ro'le location 
is likely to be invested with the necessary legitimacy to per- ^ 
form the rble. An acceptable role locatioa would be determined by 
the history of prior success and trust ^(ftn^^^ating r<elations, 

*fi * ' '■ ■ ' ■ V ••*'" 

and perceived authority and appropriatf^ness; 

\f ' ■ ^ ■ ' ' 

In general the variables in the matrix (allowing for the col- 
lapsing of the orientations/perspectives set) appear robust 
and this encourages us to take the next analytical step. 



3. Contextual Analysis of Key Entrepreneur Characteristics 

We are now ready for a '''second cut" contextual analysis in jj^ich we 
will again consider tihe implications of entrepreneurship across each 
of the features of the R/D&I system. This time, however, rather than 
considering entrepreneurship in generarl (as we did in Matrix 1), ^we will 
consider a much trtore narrow issue. Specifically, we will cons ijder the 
implications of the interaction between each o£ the key entrepreneur 
9|2|«Pj^ristics (orientations/perspectives, legitimacy, location knd 
s »J and each of the contextual features. At this level of detail, 
we will* begin to see the potential for policy optio^^merging from 
the analysis,, although some further narrowing in fcW^Siay stj^ll be 
helpful. Matrix 3 represents this "second cut'VconsBlraal analysis.; . 



MATRIX 3:. 



■ COmmi ANALYSIS OF ORIESTATIONS/PERSPECTIVES. LEGITIMACY. LOaTIQN. AND SKTT.T.S 



R/D&r System. 
Features 

1. Envlroninent 



2; Historical 
' Development 



3. Institutional 
Base 



■4. Goals/Policies./ 
' Strategies 



Orientations/ 
Perspectives 



Legitimacy 



Location 



' Interaction, with ' 
. norms & Value's 
of users 


Interaction with .. 
norms & values of f 
^ers . ' ' _ 


Economic '& polit- 
ical regulations 
& constraints 


V Change over time 
and phases of de- ' 
velopient 


Change over time 
and phases of de- 
velopment 


• Observed changes ' 
over phases of de- 
velopment 




Variation of role 
legitimacy across 
institution tvoel 
Sponsor support 
Producer/user co- 
alitions 


Effect of bound- 
aries, configura- 


Impact of goal per: 
ception differences 
and interaction w^th 
perceived value of ' 
the innovation to 
users 


,Irapact of goal ' ■ 
setting processes, 
""goal conflict 


Impact of goal dif- 
ference in various 

locations 

1 ■ 

1 



Skills; • 
Developmental 
; Marketing 
.■ Need ID & 'Search 
Cdnsulting/Service 

Impact of techno- 
logical requirements 
and knowledge base 

Changing re'quirements 
over time and phase 



Organizational and 
inter-organisational' 
skill requirements 



Skills required for|, 
varying goals 



:^r.-,p.;' , ,l,K . , • 'i ' I ■ Developmental 

,■ 'w.. . ■ Marketing- 

K/WI Systen Orieitatlons/ /\ ' Need ID & Search 

Features Perspectives . ■Legltiinacy Location Consulting/Service 



5. AdiDinistratlve 
, , Processes 


i' 


\ 


"'•'». 

Ability to control 
Ability to mobil- 
ize resources 


, 1 


i^-^-Pet'sonnel Base 


Motivation & 
satisfaction . 




Effect of level 
of funding con^ 
straints'on use 




■ 7.- Tuning , 


Effect of avail- . 
ability of user 
resources on 
entrepreneur 
motivation / 


"v '\ 


Effect of Uvel 
of funding con- 
straints on use 




8. Information 
Flow 


j" 


\ 


Effect of location 
on place in com- . 
munications net 


Information seeking ' 

SiCIiiSi i!iiI6CL 01 

on skills needed 


. 9, Innovations 










10, Need ' ^ 
, Identification 


Personal character- 
istics. Perceived ' 
need, for innovation 

; 


Responsiveness to ^ 
user demands 


Institutional 
base & position 
and ability to see 
needs, , 


skills to recognize ap- 
plication needs and po-> 
tpntial means -of satis- 
faction i . 


11. Generation/ 
Research ' 

f 

■ % 


\ 


Constraints on* tech, 
transfer . 


', Location in infor- 
Wtion flow 


Search skills 
■Tech, transfer skills 


12, DevelopinenU 
14, Marketing/etc. 




Differences 

across 

functions 


Differences 

across 

functions 


Skills requi^r^id^ ■ 

■ '■7 


15, Acquisition 
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ijij Iinplenientation/ 
•„;•' Utilization • ' ' 

• • • 

1 


♦ . 

Entrepreneur/user 
interaction of 
orientations/per- 
spectives on im- 
plementation/util- 
Ization , 


Importance of 
legitimacy on 
implementation/ 
, utilization 
Expected barriers ' 


Impact on linking 
role. Relation 
to user entry 
points ' 


S^s required 
Interaction wit)i, 
user skills 

» 


17. Support services 


« 


< 




V— ^ 


10. Evaluation Research 

/: • 










19, Research on' 
R/D&I 




r 

M 

— * 




/ . .. 



lo 



H 
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A preliminary review of Matrix 3 indicates areas' tha£ appear especially 
fruitful for comparative contextual analysis. Thus environment, goals, 
institutional base, need identification, implementation/utilization and 
personnel base seem to provide a rich basis for contextual variation 
across the four areas of entrepreneur attributes under examination. 
Further, while >fatri2^J has been developed in terms of each of the four 
selected' entrepreneui^ft tributes, we must recognize the interdepen- ' 
^f^cies indicated in Matrix 2, ^ 

■ ■ ■ ■ . \ .. ■ 

4« Delineation of Key Factors 

■■ ^ 

With the above comDfe&ts in mind, we can now identify several unifying 
fact;|irs (or::themes)£\which appear to be critical sources of contextual 
'difference and which can bjifefextr acted across all the contextual features 



analyzed in Matrix 3 but with . special attention to environment, 
goals, institutional base, need identification, implementation/utiliza 
,tion and personnel base. 

1, Entrepreneur/ user interaction in the values realm 
Differences (or congruence) in goals 

Differences (or congruence) with user in perceptions of,, 
need for and value of a givien innovation (in the light 
' of available user resources) ^ 
Differences (or congruer^l^e) in orientations, ^nd per^^^ 
relative to pragmatism, ^ time horizon 



(e^.: 




cosmo^^^tan) - 

2. Entrepreneur/ jjser interaction in the knowledge/skills realm 
Skills for need identification, search, implementation, and 

utilization , ' 
Relativeness to^He nature of the knowledge base (e»g.; 
scientific vs. craft, level o£ certainty) 

3. Environment context of resources and support 
Availability or limitations (e.g.: amounts, stability, etc.) 

of funding, personnel, information ♦ 
Sponsorship^lna constraints 
' Ability to. mobilize resources 

: Conflict/ coope^ration (e.g.: available coalitions for implementation) 



V. 
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4, Structural context of entrepreneur/uaer relations. 
Linking roles 



Nature of bpundariels and organizational configuration 
Institutional si^e 

From this analysis , we can see that our focus is now upon: 

!• » interaction between -feritrepteneur/useT attributes in the 

value and skills realm; and ^ — ^ ' 

2, the ^resource/support . and structural contexts of entre- 
^ pren^r/user interaction. 

In Matrix 8, we engaged In an exploration of . many of the contextual^pii 

factors that might be expecte(^ to be of|tmportance in an analysis of ^ ^ 

entrepreneur attributes. The above discussion has acted both to capture 

some (but not all) of the richness of 'the analysis and to permit us to 

focus in on a more limited number of policy relevent contextual Issue 

areas. .Th^se issue areas may lead us to make determinations about: 

1. when and where entrepreneurial activity might be desirable 
(taking into account goal and value differences between 
potential entrepreneurs and potential innovation users; 

2. skills that are needed (taking Into account the entrepren- 
eur/user skill fit); o 

3. requirements (in the areas of resources and support); 

4. institutional and structural characteristics. 

5. Interactive Analysis of Key Factors and Entrepreneur Chat^teristlcs 

The concerns we*J>^t?e\ j iigjta listed wouft provide the outline for a number 

of analyses relevant ft^ a series of policy options and program^,. How- p. \ 

ever, for the purpose^^ providing a single illustrative analysis herejffc 

we must yet take two more steps: one to further narrow our focus and 

one to add an extra dimension to our analysis. 
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MATRIX » ; . " 

. ANALYSIS OF SEVERAL EOTREPRENEUR, ATTRIBUrgS AS> DETERMINED 

, , ' BY SELECTED CONTEXTUAL DIMENSIONS 



Selected Dimensions of 
Contextual Conditions 


Entrepreneur Attributes 
Orientations/ 

Perspectives Legitimacy Location 


Skills 


. 1. User Attributes 
1.1 Values 

a) Goals- perceptions 
% of value of in- 
novation 

b) Orientations/ 
. perspectives 










1.2" Knowledge/Skills 

a) Skills for: 
-Implementation/ 

utilization 
-Need identifica- 
tion and search 
for the innova- 
tion* 

b) Knowledge base 
relation 








y ^^^^^^^ 

m 


.2, Resource Support 
Context 

a) Resources 

b) Support: 
-Sponsorship 
-Conflict/ 

cooperation ^ 


— f— 

ft. 


4 






3. Structural Context 

a) Linkage roles 

b) Boundaries 

c) Configuration 

d) Size 


• 









' ' *This implies the skills of knowing what is needed and how and where^ the 
need can be satisfied. 
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Matrix 4 would provide the framework fpr an interactive ^alysis of the 
key factors and entrepreneur characteristics to which ^e^^W^ thus. far 
ifnarrdwed our focus from the original larger set of contextoSl conlditlons 
(which we have postulated as being generic to all R/D&I systems) ^ 

/ 

A complete analysis of the issues implicit in Matrix 4 would be vary 
desirable and enlightening, but- beyond the scope of our present il-^ 
lustrative effort. Matrix 4 unquestionably contains a sufficient 
domain for- a substantial dissertation. We have therefore, refrained 
from attempting to fill -in the cells of • the whole matrix but rather 
will concentrate now on that smaller portion that has been shaded in 
the matrix. This represents the interaction between entrepreneur 
skills and user attributes, but with special emphasis otl the skills - 
areas (as being potentially 3pecially susceptible to policy^initiatives) . 

6. Product Type as a Dimension for Interactive Analysis 

In addition to the above entrepreneur and user variables, there is 
one other aspect that we have not yet considered: the substantive 
content of the innovation that is the subject of the entrepreneur's 
activities. In the interaction between the entrepreneur ^and the user, 
the nature of the product (or innovation) is a potentially critical 
parameter for the analysis. In this specific case It would, for example, 
make a great difference if the entrepreneur was promoting a new in- 
novation or a more matured product; whether the product was simple to i^se and 
its benefits relatively self evident, or a difficult to wse product of uncertain 
benefit. Thus the innovation (our R/D&I feature 19) in this case ia a key ^ 
factor in this analysis. At a general level o£ analy^s, we might 
conceptualize the interaction as follows: 



Entrepreneurship Attributes 



^ Contextual Conditions ] 



/ 

y (other than Product 7ype) 



Product Type (Innovation) 
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More specific to our purposes here, the Interaction would be: 

Entrepreneur ^llls 



1 



User Attributes 

Product^Type 

11. EOTREPRENEUR VS. USER INITIATIVE IN N^PRODUCT DEVELOPMEOT: 
AN ILLUSTRATIVE POLICY ANALYSIS OF T^E ENTREPRENEURSHIP ISSUE 

We have now reached the point where It becomes feasible to under- 
- take detailed theoretical but policy-directed analyses. We have 
thus achieved our stated objective of following a reductionist meth- 
odology (I.e. narrowing our focusiiito a manageable level), while at 
the same time pulling with us those critical contextual, conditions 
tljat will provide a rich level of analysis ■ — thereby permitting us ^ 
to deal with a focused (and therefore policy and management actionable). 
Issue In the 'larger frame of reference, '* 

Further, we- have followed a procedure that would enable us to trace 
back any Implications Into the total, holistic frameyork. This has 
been indicative of a deductive approach. It is important to emphasize 
that In practice the selection of an issue area (or areas) might be 
arrived at inductively. The primary purpose for^^Bv matrix analyses 
in such cases is to fit the analysis into a comprehensive framework 
and relate it to its relevant context features and to other Issues. 
Also, it should be noted that the general guideline for determining when 
sufficient detail has been achieved is a pragmatic one l.e.^ as 

detailed as is useful to identify and/or deal with specific issues of 
policy and management concern* 

1* The Illustrative Policy T^sue; Entrepreneur vs , User Initiative 
in New Product Developments , 

Let us now proceed by analyxing a significant policy issue that ^involves 
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the consequences of entrepreneural behavior in the innovation area. 

Consid^^ble interest has been recently focused in studies of R6eD and # 
innovation on whether the entrepreneurial initiative for new product 
development and introduction derives from the initiatives of producers 
or from the initiatives of users (see for example the work of Radnor 

and Neal,f^^ Von Hippel^^^^ and Abernathy^^^ ) . Thus, in the technical 
instrumenflK^on case Von Hippel has identified the user's (customers) as 
the prime stimulus source • In contrast, Radnor found the producer to 
be the ^prime mover in certain law enforcement equipment cases, with 
randomness alia|{|pt seeming to be the most reasonable description of the 
, process in most oth<y|||Att/ eafprcement equipment cases Abernathy has 
commented on the ^^^f^^Kp^ ^ product area matures (as in the case 
of automatic machine c^ls) , there may be a shift from user to producer . 
(supplier). Many examples can be cited from the -health field of fully 
cooperative ventures between produders and users (e.g.: Schermerhorn^ ^)v 
Of course, we must allow for the possibility of external imposition of 
innovations. • 

2« A Typology of Bntrepreneur/User RelTations 

From the few examples noted above, it seems ppssible to construct a 

typology of producer (entrepreneur) /user relationships in terms of irinovative 
initiative. Since wa are focusing our analysis on the producer as the entrepre-^ 

neur, the typology in Figure 1 below (and subsequent discussion) wil^l use the 

term "entrepreneur** to refer solely to producers. . . " 



v-^ • — ■ : ' 

1 ' Entrepreneur dominated 

2 . ^ User dominated 

3 . Cooperative (entrepreneur /user) 

4. Externally imposed . ' . 

5. Serendipitous 

.Figure 1 

■ ■* , . • ■ • • ^ ' . f f 

Typology oi^ Entrepreneur/User Initiative in Innovation 
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•^Gi^en a policj\objective* to ^intervene aud^^nage the innovation process, 
Icnowledg'e of the "conditions that might lead to and influence these 
• pr6cessest woulcl be vital. M We are now in a position to connect our ^ 
analysis thus far to this. issue area of innovation .initiative in a / 
^^^^ of our' inductive/deductive- process. 5**^ 



From Matrix 4 Wd our earlier typology of product dimensions , we may 
see pur analjrfis as involAring; 

U^r Attributes ^ ' •/ ^ 

. * Impl6taeQtatiori/¥tilization skills ^ ; 

. ■ Need identification andPsearch skillS;^ 

Perceptions 'of the- value of the innovation with^irl^spect to resourc^?^ 
. Product Chaiaptetistlcs* ' 

Maturity of the product ' * *^ j- * ' » / ' 

Complexity af the product with respect to user knowledge' base** 
Entrepreneur Skt>lls - ^ . • 



Nfeed identif icatiqn 
Developme|it^l , 
Marketing ^ 
Cbn^ulting/s eirvice 



■ ■ / 



3.: 4tliUstrafci.ve Analysis of Outcome^nder Varying User/g'roduct/Entre- / 
^ 'preneX^r Conditions ^ ^ 

The above schemie c4n be illust-rated by. selecting several varying^-sets . 
of condlrions (cases) drawing the partial implications that could con-* 

■ V ■ '■> . - ' ■ > 

tribute t6 a tjotav. -s tudy. The seven cas^s we have chosen for analysis 

*••■*■ ' -. ■ * * * 

are summarized in Figure !2, These^even cases illus^ate some^^f th^ 
lifceijr outcomes- that can be^uexpect^d under varying user/producjty^tft3iep^^ ' 
ne^ur condi&idns. • » ' ' - . • 



*Only^ tx^o ditfeensi.bns h been selected to simplify/ the analysis - as 
relevant" others ^would be requi^i^ ^ '/ V * . ' « 

1 '^M^^?'^— ^ complexi.ty'%ere. Implies ciSmp^lty itiVacquisitlbn, impje- 
I merBeatli^n^^ utilizaClon, m.aintend,nce, etc^lfc^T^ capt;ures -the issue ' 

; ^^^^ *ovides the criterion for 

- '^r slSpre . ' / '. ■ ■ ^ ' , 

. ^^A^nd that the ^' analyses and later derived 

' y • p6lic:y Ifepiigatlo^^ are only p^tial and* contributory to a total analysis,/, 
kl.^ ^^^®y ."® "li^l-ted* tolthe sub-6^^^ variables we^- have chosen to 

' '■\•:.^^k^n^ne.i4. , •, . . ; mm-, " " ' - ' ' 




1'' V lB' 



'■,<'■■', Maturity^; 
Complexity \ 



I 3 



Innovation donination 



'.♦'■Entrepreneu^,ppportuni^ 



tmlm encouVte'l 



j ''.If •■>■ J»» 







''wl|hj,irap]i|j^^,|^^^ 



-SI 



^High'}ej^:;;;i^^1i!l^;i?^^^ 
' dence ott',!;,,'cya|ibn pro 
'•entreprejie^Pds^^ 

for/ijnple» 
mentation., 
pan lead 
to captive 
relations 



forltciSa- 
'tlon propos' 
als. leads' 
to frustra- 
tion 



Variable 
'■ (Serendipi- 
tous) 



Ugll 
tow 




High 


Medium 


High 


'•■.'cdiura 


High ' 


High 


High 





ijceptlvf. 
■iiseriftiK 
^wairdi-' 
finod,(de- 
diced) 



(lnno\') 
needs 



Naive 
user 



I'fechncllogy 
.transfer 
.to other , , 
potential . 
uses. Size 
i general!' 
ty of mar- 
Jet. , 



low 'pro-' , 
bability 
of find-^ 
ing fit, ■ . 
attempts . 
to imple- 
rent iflap- 
ptopriate 
innovations 
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ase A 



In Case A we have an entrepreneur with well developed need Iden-* 

■■ ■ 1^ . 

tlficatlon, developmental and marketings ski His In relation to jthe 

■ 

nature of t^e product , a new and complex one. The entrepreneur ^ f 

understands the user* ^'problems, knows what products are need^, and 

■ >■ ' 

can deliver tbeiQ. " He also knows how to reach and make the sale 

to the custom^^ but 'can do little to assist In the implementation 

and on-going utilization problems a us'er who Is weak lai^hese 

''same areas and; therelEore needs the unavailable help. Addicionall^y 
the useir lacks the competence to be able to identify (or to dif- 

> .^fOTentiate between) what and whose products mighi (or might not) 

solve his prQblemill^ — but sees a high value in any innovation 

.that could help. 

As a consequence it is the entrepreneur who d^^nates the innovation 
process* He takes :^e initiative both as to determining the char- 
^^cterlstlcs^of the innovative product and as to providing the link- 
age with the^ user. In thfs, an important service is provi^ji^ to 
a reliltively helpless user — a user who (because of ;the.^g ^ 
perceived value of the Innovatloi^ is found to be highly receptive 
to the entrepreneur's initiative and prodt^t. iJllfortunatcly, that 
is where matters . come to a halt. i)W^^lh a complex product (and given - 
both the user'^and the entrepreneur's lack of implementatlbn/utill- 
zdtlon skiljl^^^yjp^are likely to encounter failures at this stage of 
the lnnova^||^^ Anotfier continuing problem is th!i|t . the 

user contlnii^is to "^^^ighly dependent on the^^e^rrfc^^^^eneuxry^ futb^ia 
innovations inMtheViBame area. The inevitable long-term is 
great f niistfatlon. ^ ^ ' ^ 

^'■fhe .above ±s a very familiar scenario. It is interestiag that case A doe 



iV ■ ■ ■ 

• "4^ 



. 7* 



*For the 'sake of Illustrative simplicity we are restricting^ these cases 
It o two T>arty situatlohs. In tl^Sr-'ccanp le'x^^^e^ world there ai^ often 
^tioxe than two key parties -tp^^^relationshi^^e.g. : in thls^ase a 



taiote than two key parties ^^tp^ relet ionshi^^e. g. , ^. 

piaiJtlai compensation^ou^J^^^^come ^f rom tlj.e "existence, of competent ^oi^sultants. 
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well represent our observations of the two-way radio m^lel" fbr'^^^^^^ 
police department Sj.^n the case of the unsuccessful (or very mMeh "ilk ^"^ 
less siiccessfvl) pfifb^lucers - 



it, . Case B 

* ..• • ^: :'. "! 2- * ■ ' ■ ■ ' 

jCase B, however, represents the condition for the extremely suc- 
cessful 6.UtreprencttfcJ.n the same market one that ^as come»*to 
^r^e 



cajpture the bulk ^ 



business in the fyLeld. And yet, interestingly, 



the jtwo prof il^s^' for-A /anfl B show only one point of departure. In 



case B, l*e^t 




i^ur>jh^striDng (]^gH) cpTiQulting/^ Ikills, 
\(^6w) skiJJs' i^^^ " > ' 



is*, therdbJainant innovator to a rer 



^^^^^ — ^ ^^-^ 

. ^^i^^P'^'^K^!^ extends to the. servtcje 

• as, w6W,*a$. tSw entrmreneur now is capable of 

Y ; ^,j^^^Y*^"8^thjt^^ ^^PP-^' ?^.e^ help^jfcnKytxhpl^ 

-W^^^ 4"^^^^^*^^. equivalent 

" ®^1^4t^^ ^'^Slge*' • ^rf"^^«<^oris6quence ^ sup^fess rather than 



f • failure a?te]^ds J|:h<^ 
tfated by rflw^^ 



>sr^-i 



icjt^v^' 



i&r4i 



usewher^ 



^gh M^V' 



?:hey. 



id itistead of frustration, we 

o£her users , f rus- 
|lpt^on, even 
^tfflt^g^ovjlng giant 



'succc 



\ 



us 



^1 



^^ndent ^u§;^o'f[ier$ 
:e , tSte^^ fereatj^ Wi? 



"it^i? rel^ibnshij/' 
|idy pmfrjHljfe i4p f the * 

- 

provided : 



Is 'f o^g^pdjeid^: 




.i'itiv' Case'> 



; The same-jtype. ofl^pr6duct fnewYnd sophisticated) is found in Case c; 



^ *this is ndt^: 



beyond this aS^si^^^^^ 



that there may riot be otty^r important dif^rences 



ERIC 



hi m 
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4^ 




\ :^t:- this f^pne it is the use 
Identification^ seatch a 
th^jn Sti^J entrepreneur, 
^ogg^^^a need f <yr a* 




posessds^Tli^ critical need *. 
lentdtion/J^ll^Lzation skills rather 
ng moves until the user:, (a)^e- 
Innovation precisely defined^ ^(some- 



tim^Peven designed) by^tself; and ^(b) .Initiates a relation with ^ 

potenti,al prdducers (possibly in the form of a request for a bid 

to Vroduee a specified product) '. Even thdtigh the entrepreneur's 

marketing skills may be valuable in helping to land the contract j 

.it will be the user that will dominate the Innovatldn relation. 

The entrepreneur's task is made easier, but his ability to make a ^ 

teohnological tranisfer of the InnoVatiop t;o other ap^icatlbns^ 

may be limited both by His own: possible lack of 'skills in d^evelop- 
ment and/ar need identification and by t?he control that^ the user 

may exert o^ver products of its own init^tion and design.^ Thus , 

the entrepreneur may be liveLted in expanding the marketfltBize beyond 

the original user, and the limited mkrke^t acts *a^' a further constraint 

on innovation. This is o^en the situation wtere higtily sophisticated 

userS( (e.g.: th^e large automp^y^si^cl^ hig^ technology 

federal agencies) contract out' m machinery or instrument makers 

for a highly specified new product. .^^^ 



rx£v. 



■ y 



In Case I]|,?w!6 .^ce a'gain find a naive user faced witV a new and 
complex J^nnovation, a^j^it Cases A and b1 In some respects, the 
user is In an even wors^'dor^d^^tion because he is less clear about 

" . w 

the value of the innoyation. • However, *ilS$!ease Dj^the enttrepreneu^^^^ 
(unlike Cases A and B) .cannot compensate ;£or the user ' s need" i^nti 
fication weakness he too, is ill-informed on which users, -meed 



what* Even his developmental sklVls aretsuspect; and' he can^^ive 
little imolementatlon and utilization a&sl&f^nce. Under these 
conditions itj^ould -be surprisini^ that teers and entrepreneurs 
manage to find a proper fit. That this does occur of occasion is 



best ascribe^ t^ sSt^ndl 



f7) 



A p^roblem of significant magnitude is that the considerable marketing 



• ' ■ ' » » ■lit 

skills of the entrepreneur in Case b can lead to users acquiring 
inappropriate innovations (gadgets and fads) that may squander 
scarce resources^ Outside pressures (for example, from political 
and lay sources) may be difficult to resist because the user*^acks 
justifiable altni^atlve programs. The world of education an<J many / 
areas of local government, seem to fit this conjtext in various product 
areas. 



V. Case E 



C^e E mirrors Case C in terms of product and user vcharacteris tics 

except Chat we now observe a mature rather than a^ new product 
situation. The difference is significant. The entrepreneurs have 
had time to leatn the business in f^^^ta aspects and to become 
appropriately adat> ted. this permits tfiem t^^^ the dominance 

of the innovation environment anjd alloi^^ thfiM^g. entrepreneur Ingl 
wider market.^ This ia a ^^ororafl^ay ob^jj|^^ ad is the 

jieral purpose 
yariety of 



caise where a macbine /builder is aljl^-v^ 
(as 'opposed to a specialized) prod 
app'licdtlon^ area; 
bver-competi 



marl 



business and t^ire 



. In some other 'c 
area or* the ori; 
ca 





is^'^iiicpUXems ^of 



Many ei;i*repreneur;s ^xi^^^ancn* the^ 
^arge market; is a major atMaix^on. 
ut^. of the*1t>riginal application ^ / 



L^imit ^uch gerieralizatioa. In those 
the entrepreneur lacks incentive and th|||^ relation tendfi towards 
onevl^f limited entrepreneur/ yser cooperation. • - 

Another potential problem'1^|^jw:ise precisely becaqse of . the soph- 
Istiqation of the users. Tp ^^em, nothiag^produced' on the odfeside 
truly measures up to th,eir pepeivlad' needs, or the^uality of the 
product they could p^uce themselves (butsfor the ccinstra'ints of ^ 
tjme and cost). , This often surfaces IflTi^Jfe •Vpt-invent^^ 
syndrome, with users feeling obligated to rewoVk products that He 
acquired: '0o^t up-idyo9yncratic specifications demanding high 
priced "specials"'as oppose^ to off-the-shelf standard products; 
and so; on. ' \j V u 



.0 



■ . "i 



Cases F and B are more aVlk^ than they appear at first g>latice on 

' • ''"'''^^'''fi " * # ■ 

paper. The overall leyf^X^of available skills between entrepreneur 

and user are. not greatly dlf ferenr^ but they are significantly dlf- 

ferent in distribution in two areas: need identification arfd im- 

] '■ ^ ; *^ 

plement at ion/utilization. 

. . ■ 

. ■ , If - . • 

In relation to tfeed identification under Case F conditions, the^ ' 
user and entrepreneur find their fit becausSeach has^sope degree of 
capability to seek out the other*" i^^an area in which Innovation iatwi:^ 
needed and* not generally well understood. (A high/titgh combination 
for ileed identification yould also have this result, but wo^ftd 
generate jl greater level of potential independence of the pj^t£#8 
tnan occurs in C^e F, where a fit is established.) The partie^^- 
- in Case F need each o,the(i: because they each have some difficdi^^- 
in' identifyipyg appropriate alternatives, ^this may be true eveti 

when the. relationsllxp is less than optimal '^(e.g.^; there may be/ 

■ • * . ■ , ' * • 

more competent entrepreneur^^round, but av^witch may^^Jbe seetyas' 

d^nfficult and /f r risky byM^fi^ J- ^ ^ ^ 'jt 



Additionally, the usey 'neewfe bome ^jbq^ he^T 
— which the entrepreneur is in a po^itfQD|gp provide — liut 
has a sufficient level of in-house coiq)etence . to be'^able to accept 
he\p in a pipductive mantSer^ A cooperal^yje^elati^ is the 

^^ious consequence, ^e very cony^orliaii^j^^s ^ relatioTi may, 
however, *act to constrain techno log3||"trafife app^catiqns ^V; 

and may reduce the incentive for^the entreplclen&ut;;!^© ^tlu^l^eu n 
need identification skills. Long term consur^ting xelVti^i^^ 
have these qualities. ifl^v , V - J*^^ ' ? 

vii. Case G 

:||e fin^l Case (Gx, unlike the others, iwjlulves .a mature product 6f 




low eomplexity, but with users and entrept|neurs having the same- 
characteristics as in our first Case (A). In this instance, the 
simplicity of the product 6nd the long usdr and entrepreneur 
experience both facilitate the selection atid implementation problems. 
The technically weakest user can adapt to the product requirements; . 
the relationship bjecotnes more cooperative j and the Aategpreneur's 
domination lessens. This does not guarantee that the user is 
adopting the i>roper products, only those to which he'has l^^come ac- 
customed^ The form of the "cooperativenesa" could be a combination of 
market research (what does the us^er;:wai^^ and persuasion (marketing/ 
advertising). The simplicity of '5fe^^^^e<^ may invite competition 
from small, sometimes low skill entrepreneurs (alley shops) - 
unless scale considerations prevent this*: in the higlf volume, mass 
user ca&es (consumer, industries), the entrepreneur mairilains dom- 
ination dU(B to th^difiifeeness o^'^the user popula4:.i\)n. 



B. 



Maturation and the Dynamic Nature of the Innovat ion Process 



Cflse G anj|||(»e previous Case E are impoi^i(|| in our analysis in . 

- another respect . Both represent cases of mature rather than nfew 
inna«tfjtiQns . As such they depar# from our original perspective 
for this whole analysis,' namely that we are exploring the entre- 
preneur/user relation In the early developmental phas% of an 

- ^/^^^ s^^.V.^.Sio^' The comparison o-f Cases A and G emphasizes the 

dependent maturation process. The learning 
l'^^::,^6.:0it\igt adaptation that^^o on ItgSd to. modified outcomes. Even''^"^' 
' the diF*erence in product complexity between cases A and G, could 
be interpreted, at least in part, as being j shift in perception 
resulting from learning%nd adaptation. While it is not necess^ly 
so, ,one way of looking |t Case. G is &a a more developed or matured 
: ^?^^°^ ^^^^ A, With (though not ^all) of the problems having 

become ameliorated. This recopition must reinforce our undei;standi^ 
; that tfie innovation process must be examined as a dynamic phenomenum 
in which, the changing role of the entrepreneur in relation to the 
user may be of critical importance, • 
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4« A Cross-Sectoral ComparatfWye Case AAalysls of OR/mS as an Innovation 



A. Some Further Considerations 

. 1. A Contrlbuto^^ittellustratlve Analysis 

Before going on It Is Important to keep one point In mind. 

Entrepreneurshlp was selected for Illustrative purposes 

- <^ 

out of a larger set of Issues, The matching of ^entrepreneur 
I skills with those of the usef s' was similarly selected. Our 

purpose .has been to lllustrat^ the Itislght and explanatory 
^.^ power that can be derived from' our analytical procedure, ^t 
hasHpidt pretended to con^leteness, but rather to being con- 
tributory (perhaps Importantly) to a total system analysis. 




^ 2.^ The Complexity of Skill level Variations 



■ vn^^' A . BjSfpre we leave the analysis of these cases to go on to con- " i 
^X-. . aider the poUcy options and management strategies available 

to deal with the emergent problems, sonte enrichment of the W _ 
* i|j|alysls would be helpful. For simplicity we have categorized 
users and entrepreneurs as being high, ifiedlum or low itl any ^ 
given skill area. In practice it is no^Mbjite that simple. 
' ^ .Tr A user may h^a^ generally high implementation skills, for 
V exait^le, • but lack experlenei^c^^in a specific applications area. 

Such a. )tser is not in the sflime condition as a Usep who lacks 



such -Ikl lis in all at^lis, including tSat of the jKcific ap- 
plication. , 

3. Behavior^ Consequences of Differences in the Skills Balance 

..... \ . ^ '* ' 

We have *also not given full recognition |||||^n»ine of the behavioral 
consequences of the differences in sklll^Tbalatice. Thus while 
high entrepreneur to low use t lmplementatir0tr ski^^^^g^e 
seen by the'Xiser as helpful, the batlknce ""could 



also lead tir resentment, mistrust and resistance. In turn 
low entrepreneur skills could lead to lack df legitimacy in' 
the eyes of a highly skilled user (although we did not have 
such a case^ among the seven presented in relation to the 
lmplep»ntation/ utilization skill areajii 



B> The Adgi^tion of New Management Technology; OR/MS 

The specific case involves the adoption of ' new management tech- 
nologies in the 1960's to early 1970's specifically, oper- 
ations * research/management science (OR/MS and associated metho^ds). 
.1 This case is taken from empirical oba^^ation. In this case the ' 
iii^ \4^\ii£^^4v^ above will appear as will tbc-^dynamic nature 
of the. tt|nov2rtiOTi .process which ^e noted earjtier. The case is 



also interesting /in tlfeC it deals with an exaYj^gl^of entrepreneuring 
a aoftwar^e (systems or s^tvXQ^) a:|ipllcatlon as opposed to ^ hardware 

product, within tn^fcttutlons (I.e. ; through inteniadj;^t^pre^^^ 

The case^ Is given acrpas three sector's: industry, ^aw enforcement and 

aerospace. 



C» COmpyative Uger/Product/Entrepreneur Conditions Across iSectors 

• •••• * ■: ; . ^ ^ . ^ " ' .. . 

^n the thji^jjSgBec^ user/product/entrepreneur 
cotldltiona rle levant to. the introduction of OR/MS as an innovation # 



wc|p.d l^^proHimate^y «# in Figure 3 (^$^ng the categories in * 
tM«ire 3 ). It shouL^^kept in mind t%t! "the empirical studie»l| 
fdund considerable variation across in3^|^t^ns in each of t^e-^ 
thri^ sec tars. Thus, we recqgnize that there may be a potential for 
.variability froTO::ilies#.-ratings^^ 'any category.' , 
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Comparative User/PrcNiuct /Entrepreneur Conditions 
Across the. Industry, Law Enforcement and Aeic^pace iSectors 



D, A Sectoral Comparison 



1, Induct r» 5v 



In big *lnd^try^ the entr6preneui|| of OR/MS methods were (by 
and large) highly skilled practitioners of OR/MS technologies, 
were weak In their understanding of user problems, poor In' 
marketing competence, and at best fair In their ability Jtp 
assliit In impleme ntiifeion,^ ^ In contrast. 



the ultimate users — were relatively unfamiliar with 0&/MS 
methods, although many of them had considerable knowledge Qnd;^ . 
experience with alternate techniques and approaches mjf sox^ing"' 
the problems Involved. They could, fairly quickly, develop 



an apprecl||nLon of . app limitation methods, expected outcomes, ^\ 
and (importantly) aee th^ weaknesses of new tech^iques^^iirls^ a vis 
their needs. Initially, users (often with the support of other 
competitive high skil^ professional groups e.g.: ac- 

countants) tended to react more to their perceptions of these 
weaknesses than 'to recognize potential OR/^ benefits. The 
result was an Initial clash 'bc^tween the OR/MS entrepreneurs — ^ 
followed by an intensive (and generally successful) period of 

to OR/MS and of OR/MS jsntreprteneurs 
vvto u%r needs. This led eventually to widespread and relatively 
.successful adoption of Olt/MS in the larger industrial firms, V-^ 
Vltht^the technologies coming to dlffus||ir widely within theaef 



firms. * 

2. . Law Enforcement: 



In the dW:ii^:^;5i*| internal entrepreneurs of 

'^^'^^^^M^^ ^'^^^ general, ^ a Iso'^not very -skilled in 
' their i^y^^^^jl^ Their clients were even l,ess skilled than . 
their IndustriaTcounterparts in either the OR/MS or equiv^- 
lent techniiiues. As a result the OR/MS ''f evolution*' haijdly got 
off the^ ||i^ound, and ii^ took the infusion of skillied external 
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eonsi^fDlrittt In a major role before ^(IceabJLe progress was to 
,J|>e^ observed « Until the skill levttln(>,{ tt^^ entrepreneurs was 
itp^raded' inVthls way^ little in tib^lpy cdT transactions Was to 
be effected in^this even more extreme >ji^ample of Case D above. 

3/ Aerospace 

In a case crossing industry/governmeYit lines (aerospace)^ Hbgth 
OR/MS enttepreneurs' and ^clients were technically very iil^'ll^ 
As a result there tended to be a high ^yel Jtf inittfl^ 
ment ao^ a limited-set of ajiplicatlons were irapledM^^^Kp^ 
mutuatiy agreed areas. However extension q| OR/MSw^^^P^r 
problem areas was limited to cq^isiued ac cep ^n!^:^SSS^^r~ : 
Ization in the early agreed areas, somewhat likl^'tf^^VlMiuJkl^ 
of the previous Case F situation.^ 




E« Implications 

these cases we might obsetve that a small entrepreheur-tb-user^ 
•kill gap can have very d if feigpt results, depending on whether 'this 
j^^^^,^ occurs at mutually low skill levels (as icr^ the law enforcement case) 

or with mutvialllliilgh skiils (as in the aerospJ||||e case) / . ^'urther , 
*^ where the entrepreneur has a large skill incriiment oveV his cWents ( 
in the general indqstry <mse) , i^f the clients start 'at a high enough 
'level the potential may be ei^ellent for adoption and diffusion, even 
^though t*eTe tfipiy be considerable initial problems to h|(^j^verc|||e 
the clientage is essentially educable al^^long^as the ,.entrepreneurs 
are flexible enough ta mutually adapt to educated user needs. 



621 



5. Illustrative Analysis of Policy/Management Options Under Varying , 
Us er /Produc t / Entrepreneur Condi t ions 

The earlier analysis of, seven case situations (Cases A - Gl) generated a 
number of policy/management relevant issues within each situation. 
This analysis call be pursued further to illustrate some possible policy 
ahd management strategies available to the various parties iqi the R/D&I 
system. Figure ^ illustrates some of these potential actions which 
cot^d .be taken by^^the users, -the ^ entrepreneurs (producers) and by 
mper- ordinate (general level) policymakers (e.g.: top management in 
an organization or, in ^the macro case, a federal agency). Thig figure 
shows in each case the results that might be expected if the potential 
option or strategy is exercised. 

' i. Case A 



The problem in Case A was of a Tow skilled user dominated by arf ^ 
entrepreneur who was^ unable to assist in the implementation/utili- 
zation of an innovative and complex produfct (and, implicitly assuming 
* the unavailability or of third paity; e.g. : "assistance from con- 
sultants). ' ' 

The user's strategies fall into two general but interactive categories": 
(1) upgrading its own skills arid (2) switching producers /entre- 
preneurs, if this latter option is feasible. • 

By improving nee^ identification and search capabilities (which might 
be done darectlyjor in, fact through, some form, of contracting out as 
with consultants),^ the us^r Would be better able to know what products 
are needed and where to obtain them, thereby creating greater user . 
freedom viz a viz pote-n ^1 entrepreneurs. Inpfoving implementation/ 
ijffltlilization skills cot icrease the success of the innovation 
activity and again supplements the* user's independence. In turn, this * 
independence and the associated improved Tieed identification and search 
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skills makes it feasible for the useJ toj^swltch to an entrepreneur 
(If such an altematl^ve Is available) that caff better supply its 
needs, with similar c\^nse^uences for success. If the switch takes 
place without the prior improvement of user skills', theiPthe danger 
of becoming captive (as in cape B) arises • 

The istrategies for upgrading in-house user skills would usually 
involve some combination of training and recruitment of new person- 
nel and contract^g out as noted. A pattially similar result can 
be obtained t;hrough improving the flow of product and process 
information on availability, applications and performance evaluation. 
This is not usually w^tl^in the power of the user to influence 
externally. The user can, however, attempt to insure utilization 
of information which is available (although unfortunately^ ijost 
such users that need the help cannot differentiate toetv^n poor 
and good quality information). Informal relations with other 
trusted and more competent users is frequently another source of * 
need identification and search information, and properly exploited 
this strategy can he of great assistance. . 

The entrepreneur can attempt to upgrade the ser\^ice and consulting 
provided by It to users. This would have great benefits to the tij 
user making it less necessary to either build individual skills or 
look elsewhere ^although the fortner response has t;tie already- 
mentioned problems of leading to user captivity). Depending oii, the 
situati^on this cotild he a difficult, co^ly and slow- to- achieve 
straeegy (e.g.: it might requ|.re the setting up of a national field 
service .network) . In theMntra-organizational case it may c|jll for 



a cH^ftnge of style of opei^ti^ aiM the number'^and type of personnel — 
a possibly more feasible if sometimes uncomfortable (and hence 
resisted) option. — , ' . 

A top level policy\^roup or a government agency attempting to inter- 
vene in the case A ^ntext should be aware df the leverage opportuni- 
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ties that exist in supporting users in their attempts to upgrade 
themselves through training and recruiting efforts.. Other policy 
"Options raighrcpLte in suppM3rt3^i$g~'the""^^ 
departmental, local or regional information services. A special 
sub- issue invglVed in improving the quality of Information flow 
to user^ which lack necessary need identification skills ia the 
creation 'Of some form of product standards, thereby simplifying 
•the user's decision probTems. The creation of Improved 
mation seryiced dnd standards programs are, as, we noted 
outside the sphere of influence of roost user^ but is* a mo 
appropt^iate policy option at the governraen«l level and even at 
the prganizational level for large institutions. 

Support could also be provided to entreprei^urs attempting to 
build up their skills. Within institutions this may not be a major 
problem^ but at the macro level, governments may be constrained 
ia supporting ^e producer over another in terms of the effects 
on -compecition. Even so , ample opportunities maybe available^ * 
These could involve the support of model programs designed tbv. 
assist users on implementation problems,, etc. , with obvious selk 
training and system spin-off effects. These pt^poytunities could^ 
also involve the promotion of joint ventures; e.g.: between or- 
ganizations with strong^ development skills but poorer service * 
capabilities and other organizations* having complementary strengths 
and weaknesses (e.g. ; insisting that larjge prime contractors sub- 
contract out inclement ation andyiervice roles- to smaller ^regional 
institutions that may survive (Mily because of their strengttisTinX^ 
their specific areas). Even the strengthening of a single entre- 
'^preneur wfth the aeeded skills could act as A incentive to the 
others to make similar improvements if they are to prevent erosion 
of thedCV position with clients ^nd customers as these gravitate 
towards'the unit providing the better service. 

We must also not loose .sight of the fact' that, ai we noted earlier, 
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are dealing with a 'dynamic phenomenon vltK time-dependent 

characteristics; i.e., we are looking at an isaru^^hat involves 

""air1rrsrccrricalr~^ 

degree the problems we a^re discussing exist because of the emergent 

and developmental character of the R/D&I process. With sufficient 

\ ' , , > 

time and' a low rate of new introductions of innovation, conside'rable 

learning and adaptation can^and usually does take place although 

some (or much). of this can be maladaptive and dysfunctional. 



.Hence one policy option Is to do nothing. Over time, even without 
much help, u.sers will tend to work out a tolex^able degree of 
implementation and utilizittion (or else disappear) — and many 
will gravitate to those entrepreneur/producers that' can provide the • 
needed help. Entrepreneurs w^^TT^radiitilly leatTi a*Eout the problems 
^ of a limited user group, and become more he-lpful. Depending on how 

critical the problems are, what other priorities exist, and the 
/ * . ' feasibility and coat of alternative action strategies, the decision 
will have to be «ade to deal with identified problems or neglecf 
them with these consideratio^ applying^o users, producers 

and .higher level policy makers. x • 

* We recognized this earlier when we noted that case G coulk be con- 

sidered as synonomous with case A 'but in a matured form. The 
differences in contexit and outcome could be ascribed to thp effects 
of learning and adaptation over time. This strategy (^ we can call 
- it that) does lead to solution of some^ of tlf§ implementation/utili- . 

zation problems; and more cooperation between producers (former 
* entrepreneurs) and users tends to develop, even though some of 

the bas4c sti:uctural weaknesses remain (po'ssibly to haunt us - - 
' we sti^^1\isee us^rs making inappropriate product acquisJ.tion decisions). 
Case 3 cat! also be viewed as a development of A over time. If th^ 
outcomes in A are sufficiently frustrating, then some users will 
also find their way over to a Case B context sprior to^any real 
learning and adaptation (if this' is feasible -- there may of 
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urae not be an entrepreneur with case B characteristics available 
in any given context). As earlier indicated, to the extent that 



— thta^^n-aiTdrdoeB-0c^ur, It wll^ 6r9are"^ir~lWeh^^ 
entrepreneurs to^ upgrade their CTwn skills to counteract such a 
trend/ although a$^ we noted this may not always be fpasible. 

^The dtscussioh of ppltcy options and strategies for case A above 
is based ori a perspective » that is very dllfferent from the one 
which ean be observed in the making o^ much of current federal ' 
^government R/D&I policy. Here we typically encounter the situation 
.wl^re an observdt^io|i is made th^t a particular context has shown 
a history of lack of successful innovation. - Whether this has been # 
due to an insufficient flow of innovations or a record of poor * 
implementation on the part of users is often less clear.^ That 
both pf these problems may be derivatives of poor interaction 
between producer/user skills relative to the noT^elty and complexity 
of the applications ^s almost never (considered. ' 

Instea(] the problems tetid to be defined as the result of: 

1^. ' a lack of Incentive on the part of producers to innovate « 
(to be solved by creating more competition; by s;ubsidizing 
innovation activity: e.g., by the speodal purchase of 
innovative products by. goveifnment in the Jiope that thi^ 
•will lead to mpre, general application an^ diffusion — 
as in th^ ETIP program of the National Bureau of Standards); 
. - 2. a lack of capability^of producers^ to innovate (to be solved 
^ by heaving government doling it for them and through various 

. programs of technology transfer and utilization e.e.: 
Technical Utilization programs) 

3. a lack of incentive by users to adopt ifinovation (provide 
^subsidies); ^ 

4. an inability to innova-te due to lack of resources, information 
' and .skills (provide subsidies, pre-packaged programs and 

' mod^el prograras^^; , ^ ' * , 
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5, ^ reaistance to adopting lUnoyatlon. (to bo overcome by 
VATto us ty pes o f enforcfi ment—and-ganction-pgoceasesy^ 
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irisplrational treatments, and behavior influencing and 
nfodlflcation programs: e.g., use of participation and 
feedback etc.), 

« 

This is not to say that the above analysis of problehia are neces- 
sarily wrong or the proposed solutions useless. To the contrary, 
it is our position that a complete analysis of a situation looking 
at issues of funding, incentives, capabilities^ information flow, 
problems of implementation/utilization, etc. (as would be the' 
product of a complete study using ^ach of the dimensions of our 
analytical fraitework) would turn. up the same issues as above, arid 
many more. Rather it is to reinforce pur position that only 
through such a total R/D&I system anal^ysis can one hope to reach 
into the real causal factors and develop appropriately balanced- 
policy op-tiona and management strategies. 

It is, therefore the objective of our present illustirative analysis 
aKd policy derivation effort demonstrate that there may be critical 
perspective^ that can contribute to the explanation and solution of 
frequently experienced problem situations and that th'ese critical 

perspectives that tend to be missed without* the type of systems 
perspective and contextual analyrfis^we haye been illustrating. It 
i^ in this light that the above discussion of entrepreneur/user ^ 
skills interaction has been presented as a partial contribution to 
the analysis an5\ solution of outcomes in the innovation process.' 
'In the x:omplGte analysis the findings and* recommendations above ^ 
would have to l?e weighe^ against and combined .with alternative and 
completaentary explanations and strateigles. ^ 



ii. Case B 



Case B, described i^ FTgures 2 .and 4 , is^ in most ways the same' 



as Cast A and moat* of the previous discuasipn of Case A 

need not be repeated hero. * However, there is one basic difference, 

In Case B^y-^he-^ntref^reneu^s-^fead^r-gki^ilred^tTr^ 

consulting skills which are lacking in Case A. 



In one sense, no action is called for in Case /B, The situation 
is alteady favorable to the entrepreneur — so he will not want 
to "rock the boat''. However, the "monopoly power" position of 
the entrepreneur leads to user dependence and thus to user resentment 
and even potential^ resistance . The alert entrepreneur might thus, 
within a broader and longer time horizon, attempt to assume the 
role of helping. the user irtprove its own skills thus moving away 

from a "mono^^oly power" based relationship. The entrepreneur is eVen 
more likely to assume this role where there are signs tl^^ usei^s 
are becoming receptive to such help and/or where other sources 
(e.g.: the federal government) are initiating programs to make 
such help available. 

tit. Case C 

V 

Case C involves a highly knowledgeable user controlling the in- 
novation relationship for a novel and complex product with an, 
entrepreneur with weak need identification skills.^ The problem 
here was centered in the limited domain of the innovation base 
with limited technology transfer to other applicadions and wider 
markets. Under some conditions this* would be idekl for thfe^user 
who preferred' tc^ be the sole -beneficiary of a partfcular technology. 
However, the cost might be^igher prices for the very specialized 

product, in, mone^tary and/or personnel* effort terms. Thus, to lower 

r 

costs, a user strategy would Ije to work with the entrepreneur to 
make it >5ossible for the entrepreneur fto. take on the developmental 
burdens (from the user); to supplement its own innovative .efforts 
.with those of the entrepreneur; and to increase the entrepreneur's 
efforts to rea^h a wider user group hence creating a larger 
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tloro«ln for th© ontrepronciur nncT potentially Ipvmc coiitii t 




The entreprcnoar could (If It Maw the wldcp^ opportunity) seek to 
upgrade its skills, Including lorfrnlng from the unorn (poanlbly 
by putting in more than the mlnirauin manpower effort to satisfy 
the contract). , Thjs should result in a gradual shift in the 
balance of the Relationship, particularly if a wider market were 
emerging which woyild permit the entrepreneur to inveat in relevant 
competcifcc at a much higher rate.^ 
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Supcr-ordinate level policy makers , especially at the , governmental 
leirel, could seek ta build up entrepreneur competence by, providing 
Incentives to develop. R/D&I programs and assist in the creation 
of information diffusion (technology utillzafion) programs; This 
qould help^iHLden the innovation basd and stimulate greater dif- 
fusion of the, Innovations generated by the user. 



Iv. base D. 



Serendipity was our descriptiop of Case* D. Halve users were b^ing 

served by en^re^eneurs. whose only clbear competence was in marketing 

^ ^ in a complex and lnnov«i;^ye applications ared^ Cleajrjly there are 

major benefits to be derived by both usiers and entrepreneurs i.m 
' ■ - \* ^ * . > 

generally upgrading their skills, leading to a better fit between 

l * - . 

user needs and products and services provided. Users might make 

* • .y 
special efforts, to be in contact with other more competent ufi^rs^ 

* thereby gaining the benefits of their experience with sources and 

' ■ < 

products. With such relatively helpless users , the entrepr^eur 
which does build up its abilities to provide relevant and needed 
services can hope to win the long term ^loyalty ^and even dependence) 
of users - in fact converting to a case B type situation. 

Support for training programs for users and entreprerjeurs (including 
possible joint 'programs) could be a useful strategy for super- 



• ordinate level policy makers,. Other options^would include^ the 

. . . ■ ' ■ ■ * 

setting up on infarmation diffusion systems (newsletters , maga- 

• amines, STI aHystems, etc!), the estab?lishment standards programs 
and systems to creat^ coromoR Ejjroduct and performance criteria, and. 
(potential^ly very iii5)ortant) the creation of consuJ-lting and service 

, " organizations :and gifoUps available to both entrepreneurs and users. 

One. p/: the ^^tndipect benefits of such efforts might be to make , 
•■ ■ - . * ' . * ' 

' ii^Jib^rati^dn programs more defensible and less subject to pressures 
' ' ■ ■ ■ ^ 

frdt*: outside' groups (stockhold citfzeiury, etp,), 

0* .-..r '• ■ ■ - " . . » ■ , 

V, Case E 

■ • * _ ■• ■ ^ ^ , ■ • 

Case E can be looked at as tbfe end product of the various policy 
and management programs and the effects of ma^juration. All .skills 
are^igh, the product is taatured, although in this case X^nlike G) 

^still seen as cp^^ex. However, as there are no perfect so]^uti9ns 
fn organizations,^ the key problem is^that of a potential insularity, 
and provincialism that could develop "I^^J^r Non- Invented-Here 
syndrome. Each group beliieves itself too skilled to need the other* 

^heli>. The objective of policy prograig, especially from'the per- 
spective ^of users, and super-ordinate level policymakers, would 
be to encourage personnel and information interchanges to combat 
these potential problems.^ Government policy makers and? top managers 
might be especially anxious to. diffuse the bene^^-ts'of the available 
skills to other areas, again t^^%ugh the interchange and technology 
transfer mechanisms, Ffom the perspective of the entrepreneur, it 
is vital to maintain ay active R/D&I' program to stay with or ahead 
of users and so^ maintain positijn, ^ There are other sjty^tegies 
between such entrepreneurs (such as collusion) that mi^ht help ^ 
them,, but these are not usually accpetable (or even illegal in 
the U.S.) ' \ 

vl. Case F ' , 

The cooperative situation. in Case F is comfortable but limiting. 

Users and entrepreneurs need each other due, to their mutual short- 
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comings but are nvt necessarily performing at an optimal level. ^ 

' . ^-^ ' • . --^ ' ■ 

The'. improvement in need identification, search and developjpnental 
skills (as appropriate) can le^d the user to wider and. possibly 
better options and possibly at ^ the §am6 time stimulate com- 

petition, and (fqr the entrepreneur) ^open up wider opportunities. 
To the extent that the entrepreneur can assist the user in skill, 
develo.oment ,^this may help ' to generate future user loyalty. Th^ 
I^Dlicy requirements at the super-ordinate role aire to help broaden 
the bases of the innovaliive activity for both users arid entrepreneurs 
through "Suppojrting dr creaMng information diffusion and technology- 
transfer programs. 

vii. Case- 

■ * ^ . ■ 7 ■ 

Case 6 represents a potentially matured condition of case A, as 

we earlier noted. The user's needs now are to grow beyond its 

present limited p^erspectives that make it susceptible to the 

acquisition of gimmicks and fads through development of its dis- 

criminatj^on (need identification) skills « Improved implementation 

skills would add to its independence. These thoughts would be 

Very appropriate^^whether we were discussifig institutional or mass 

consumer users (t\i& purpose of much of the present consumer educ* 

ation efforts) . From the point of view of the entrepreneur^ im- . 

proving service^skills could enable the entreprefieur to lead users 

into more complex applications and products dnd thus out of > ^ 

the matured, low compl^ity product areas vhich are likely to be 

highly competitive. The role of top level policy makers, especially 

government,' would be to upgrade the quality and rel*evence of ap* 

plications by assistitig users to upgrade their skills, by the 

creation, of .consulting and service organizations (e.g.: iM|asumer 

advice bureau'd), and by, the creation of product an^ service, stan(lards 

* ■ ' ■ ^ ■ • I ■ _•• * 

(e.g.-: Underwritets Laboratories , Consumer j^eports . Product and 

Performance Standards in industry, Kealth, food etc.) . ' '. . 
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V 1^^PaLgMENTATI0N AND UTILIZATION; 
Structural Attributes of User Organizations 



.ODUCTION 



The f ocu;s of tfiis ^illustrative contextual analysis is on the J^ple- 
lnent^atic^i/^d utllization^^^C^^ feature of the total Research # Develop- 
ment and Tiin ovation (R/D^I) context.. Thd general purpose is to present 
an illustxative discussion, of the interactions between l/U processes 

• ■ - ■ • : . ' > .'. ^ 

and other, conte^tiial features of the R/D&I system, and to demonstrate 
the ap^icability -^d use of* tfie contextual analytical framework by 
selecting a particiilar^M issue of tffe I/U feature for more intensive 
investigation. In this manned, ; it is intended to. elaborate on how the 

• ■ . ■ ^ \ ■■.o.- .■ : . • \ . • ' 

method of contextual analysis permits^ the; development of a Basis for 
theoretical analysis, empirical reseatch, policy dp^tions and action - 
programs with regard to ^ the l/U function in R/i)&I systems. 

The particular Issa^ that ic^Il be dlealt with in depth here is the 
Structural Attributes of User Organizations . This may be considered 
to be especially important with regard to the implementation and 
Utilization of innovations. 

* - ■ _ '• .. ■ 

No claim is made about^the exhaustiveness of the treatment jpresented . 
here. Rather, the coverage of the various topics and of the^.literia- ^ 
tuire is meant to be illustrative and representative of trie- total, array 
.of contextual^issues. , 




r 



lie 



IMPLEMENTAglON/UTILIZATIQN ^ ^ ♦ / 
1^ Saclcgroimd " ^ 

.Xmplementation and utilization are the key stages in the process of 
innovation which determine the extent to which new J.deas , products and 
processes are actually successful in practical » real settings. His- 

'torically neglected areas, Inplementation and utilization becam e 
important concerns when research showed that high levels of innovation 
as measured by adoption' decisions were accompanied by low levels of 
innovation' when actual practices were observed, indicating a lack of 
trans iationl of innovations into practice, and a general tendency in 
diffusion research to stop at the point where decisions to adopt were 
made. - . ^ 

While experience in different contexts varies considerably, in general 
an examination of what happened to innovations after tha^option 
stage showed that innovations, though adopted, very .^of ten were not 
Implemented at all, were transformed during implementation into "more 
of the same thin«^\ or were withdrawn or terminated ^shortly after 
installation. Generally, this lack of implementation was found to be 
due to (a) a lack of capabilities in terms of skills of Qperating 
personnel to deal with the complexities of the innovation; ,and (b) 
a resistance to innovation by operating personnel because of attitudes, 
norms and user system constraints. It is clear that in or4er tTo deal 
effectively with implementation and utilization problems, these atti- 
tudinal and capability requirements and issues must be examined. How- 
ev6'r, attittidlnal probl^pitf' are merely a subset of a total set of issues ^ 
that rec^uire consideration in this context — something that is not 
always self evident if one bases one's judgment on the existing research 



In this ^area^ 

r. • 



- 639 * 



Radnor (1976) points out two major problems of existing research in 

this field. ' 

1) There is little that has. been done with regard to positioning 
the research in the actual context in which the activity takes 
place. Questions relating to the kinds of coju^itions, resources, 
people, etc. need'^o be the startin^point for research in this 
area. The general emphasis has^ been in the "client/researcher" 

, ^ relationship without a recognition of the overall context with- 

in which this relationship takes place. 

* 2) Much of ^the literature deals with the psychological and phi lo- 
sophical issues involved in implementation/utilization (I/U) 
• and normative recommendations arre made without a concrete ^ 
: ' . understanding. of the tangible, practical factors necessary or 
important to successful l/U. For example, much of the 
research emphasizes the values and attitudes, that make user 
system operating personnel resistant to certain kinds of * 
innovations, but does not adequately deal with the technical 
and structural problems that^ constrain innovation, and with 
the kinds of support systems, resources, planning procedures 
etc. that are required to deal with these problems (e.g.: see 
Bean et al. , 1975). ^ 

There is a need to address the problems of implementation/utilization with 
a recognition of tUese variotis issues^ and it is largely this need that 
iss^et by the contextual analysis framework that cpnstitutes the 
basis of the current discussion. 



2. Concepts and Definitions 



Because I/U has been a relatively neglected function, the . 
conceptualization of the implementation and utilization process has 
tended to be vague/ and obscure, resulting- In a lack of its distinction 
from other processes/stages of R/D&I. Thus J in many of the models of 
innovation, the implementation stage either subsumes, or is subsumed 
by, other stages in the process. 



Us 



At this poluty a brief note of the way In vhlch Implementation and 
utilization are seen In terms of each, other Is In order. ^ For most 
purposes. Implementation and utilization may be treated as a single ^ 
function. 'However, this Is not to deny that there exist certain concrete 
qualitative differences between the. two. 



These differences are evident from'th^ way In which these terms are 
used in the literature - sometimes differently, sometimes Interchangeably. 
It Is necessary to recognise that both Usages have some validity, and 
J that. Implementation and utilization are not only dissimilar in some 
ways but also similar. Furthermore, quite often the two functions 
overlap or coincide, thus making fine distinctions more difficult. 

In this paper we recognise these problems of usage and terminology, 
and address them in bur disctission as and when appropriate* 

For the purpose, of making an Initial conceptualization of this function, 
we refer to the model of the process of innovation suggested by 
Zaltman, Duncan and Holbek (1973). This, model fairly clearly delineates 
the position of the Implementation stage in the overall Inttbvatlon 

process, but fails to deal with acquisition and utilizs^tion stages^^^^^^^ 

In any detail. However, ImplemeOTation is seian as comprlsijjg (a) the 
initial implementation substage; (b) the continued s,ustained implemen- 
tation substage. Thus, an elementary notion of' utilization is present 
in the model, though it is not explicitly presented as such. 

Based on these qualifications, and on our understanding of the innova- 
tion process, it is possible to present a modified version of this model 
which provides an adequate and realistic starting point for the present 
discussion of Implementation and utilization in terms of the total 
context of the Innovation process (Figure 1). ■ 

Based on this understanding of the implementation and utilization 
processes, we -may now present the specific definitions of these terms 
as th?ey are used in this discussion. 

y ■ 
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1'. Imp lemen ta t jog sjubsumes all those processes irelatlng to - 

producer aad user activities resulting In at least onia trial 

run of tjtie Innovation in the user organization. These ' 

, activities Include Installation, testing, debugging and monl* 

. \ - ■ 

torlng during and after the trial rur^ 



2. Utilization refers to the processes resulting in the innovation 
being accepted l>y the* user organization^ on ^ continued, sus- 
tained basis* Th^ese include the prbcess'es of routlnlzatlon, 
standalrdlzatlon. Institutionalization, acceptance and maintenance. 

.:■ . -, • . ' ■ ■ V ■ .. ■ ■ 

These definitions Intply several substagefs to the two stages which, 
when taken together describe the complete incorporation of an innova- 

V;" 

tlon into a u^er/ organization. ' They also describe implementation 
and utilizatlott i^ua^lxfterrelated and segmental concepts where utiliza- 
tlon may be said to conanence, after a certain time duration or level 
df implementation. Insofar as there is no Significant analytical 
or descriptive advantage to be gained from establishing a fine and 
exact distinction between the two -phases, we may generally refer to 



implementation/utilization as one ^integral process 



Nevertheless, it is also important for^ analytical purposes to describe 
in sufficient detail the various dimensions and substages of the I/U .. 
process and the relevance or Influence these have on overall I/U 
success or failure. Thus» though we have provided broad definitions 
of implementation and utilization^ it is necessary to understand ^ 
what are the various processes and characteristics associated with 
the I/U/ stage'; in other words what are the analytical dimensions of 
implementation and utilization? ' [ - 
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I. a^ltl%tlqn stage 

1. Rnovledge-avareness substage 



2. Formation of attitudes toward the Innovation 
substage ^ 

^ 3. Decision substage 



4. Acquisition substage 



II. Implementation/Utilization^ stage 



1. Initial implementation sxibstage 



2. Continued-sustained utilizatioti substage 



Modified Zaltman> Duncan^ Holbek Model of the Innovation Process 

SOURCE: Zaltman, Gerald, Duncan, Robert, and Holbeck, Jonny, 

Innovation and Organizations . John WHey an^d Sons , New , 
■ .. York, 1973. 



FIGURE 1 
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"hi, analytical dimensions of implementation Aim UTILIZATJON 

Based on the definitions of, implementation and utilization presented 
earlier^ and on the understanding* of i:his functlop as involving a 

more or less continuous process, one may describe I/U by means of . a 

' • . ■ ' 

cycle that commenced during or soon after the acquisition stage and 
continues througl^ sjjstained and stable.; utilization. Figure 2 depicts 
this cycle and permits us to identify the yariQus. substTages that are 
relevant for our, purposes. 



It is important to note that the yeyclical schematization of tlffe l/U 
function in Fdgure 2 is^ not meant to imply a progressive linearity to 
the process of I/U, with erach stage following the preceding one. / 
Indeed one of the major arguments made with regard tct the analytical 
framework is that the^entire process of innovation consists of sev- 
eralr interactive dimensions and functions, and. that stages which may 
be seen as occuring later can quite well be the earliest to begin. 
For example, 'user acceptance of an innovation may take place long 
before the need-identification stage, and can even influS6ce the ^• 
need-identification stage in terms of particular choices over others. 

A recognition of this interactive nature of the R/D&I process is 
vital to an overall contextual understanding of the I/U function. 
Thus y even though the manner of presentation here is sequential , 
dealing with one feature or issue at a time, this is not meant to 
imply any "determinate" sequence of events to the process. 



Based on this cjiagram and the approach that we bring to this analysis, 
the analytical dimensions of the I/U process can be categorized as 
follows: 

1* Implementation/Utilization Processes 
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2. Implementation/utilization Process Characteristics 

' ' • ; ^ ^ 

3. ^ Producer/User Characteristics ' 

We elaborate on each of these Below. * > " 

1. Implementation/Utilization Pirocesses ' * 

• • * i" 

A. Pre Implementation/utilization Processes 

These involve ighrfse activities which result in the initiation of 
the innovation process in the user organization. Three important 
processes that frequently precede any^ actual introduction or 
\ Utilization, of aa innovation are: 

a. Knowledge"* Awareness Form^ation 

* In most (though not all) cases prior to the actual adoption 
and use of an innovation, there must be an awareness of its 
existence and a recognized need for it. This process then is 
^ a natural and normal precursor to ar^y subsequent innovati^on 

processes. 

Generally, there has been some lack , of 'clarity as to whether 
the existence of a need leads 'to the development of an inno- 
vation (market "pull") or the existence of an innovation 
generates a need for it (market "push"). According to Rogers 
and Shoemaker, empirical research. does not provid© a definite 
answer. The situation in reality is most likely that it i^ 
not one or the other, but both, and the issue of whether 
needs generate innovat^bs, or vice versa, is a situation- 
Eontingent, context-specific and interactive issue.* 



*6ee for e^cample the studies^ of von Hippel (1976 and 1977) in which he 
found the users to have the dominant role in several high teSthnology 
areas. 



b> Formation of Attitudes Toward the Innovation * 



Along with the initidl awareness* of ^n innovation (of at least 
recognition* that a change in established ways mij^t be explored 
attitudes towards innovation, ip general, as well as towards 
specific new ite^ms under consideration are also important" 

These attitudes Includ^such dimensions as receptlvll^ to 
inqas^atlon, perception^/ of the impact of the Innovation on the 
organizWion, perceived threats to istatus and power structures ^ 
and attitudes about the organization's capability to use the 
Innovation. 

The attitudes that are formed at this stage play a critical 
role in the success of the innovation of particular 
'Importance In the extent to which Individual attitudes are 
compatible with overt behavioral requirements of the J.nnava- 
tlon. Resistance to innovations in the user organization can 
ofjten develop at this atage> In-the process « . 

c. Decision to Adopt or Reject the Innovation 

The third pre-lmplementation process is also important before 
actual' implementation begins (or does not take place). Gen^r- 
ally, once the decision to adopt is made, the stafee is set for 
beginning the concrete implementation and utilization of the 
jlnnovation. ' i 

It is Important to look at the decision substage discretely- 
because it is during this stage that the various factors that. 
Influence the Initial conditions for ln|ipvatlon come together 
with the priorities of the user organization and translate 
into a tangible, operationally relevant outcome; ^•e., a - 



decision. The nature of this decision and the goals or 
objectives it is supposed ^o accomplish have important 
Implications for how th6* implementation and utilization 
proceeds 

In the description of these pre-implementation and utilisa- 
tion processes, there has been some overlap with issii^s and 
' factors that really belong to earlier features such 'as! acqui- 
sition or adoption. This is, both unavoidable, given th4 
situation that such overlap is reflected in real life condi- 
tions, and Intentional, because it permite us to indicate how 
certain processes that may take place Siting acquisitid 
etc. have direct relevance to the manner in which I/U i^ 
undertaken. ^ 

B. Implementation Proc esses ^ 

i . — 

\ 

These include alljthe substages ^that take place between points B 
and C on the iC/u curve in Figure_2, and which are concerned with 
ins t alia t ion L initial trial runs, and build-up to capacity levels. 
These included i ^ 

, a. Preparatory Activities 

Initial preparations miust be made by both the producer and 
the user of the innovation in order to facilitate and create 
.favorable or required conditions for installation. 

b. Installation - * 

This may be in the form of installation of new machinery and 
equipment, launching of -a hew program, introduction of a new 
administrative system, etc. 



S 



An Important Aspect of installation is that many hitherto 
unforeseen or unexpected obstacles to the innovation in the • 
form of resentments and attitudinal obstacles that had been 
pushed beyond threshhold limits become apparent through 
direct contact with the innovation. 

c> Testing/Debugging \ 

No system is perfectly suited and designed for Its new organl** 
^zatlonal environment, and no matter how confident one may be 
that all foreseeable probl.en^ have .l)een tiaken care of, the.;: 
importance of testing and debugging a new innovation cannot 
be understated.^ The problem of testing is more vague , and 
li^ce more lm{>ortanty in the case of non-embodied innovations 
such as new classroom^ tecti^gueSy etc. y than in the case of 
machines and equipment. The main objective in this stage is 
to check if (a) the system components work as they are supposed 
to, (b) the system does no^ have any built in defects or '*bug6" 
(c) the components are well "matched" with each other* 

d. Trial Run ,. ' 1 

Though there is some overlap between the testing/debugging' 
stage and the trial run stage » an important distinction is 
that testing and debugging may be carried out on Individual 
components of the system and may only entail j^hort, limited 
runs^ whereas the trial stage involves 'the operation of the , 
'total system, with all its components , f or tiie first time and 
for a relatively longer period of time. ' 
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e. Monitor Ing/Evaluatlon/Feedback 

Identlf lcatlox{\ of defects. Inadequacies and Inconslstancles, 
as well as the evaluation of the impact and success of the^ 
Innovation on the liasls of Its Initial operation ,^ constitute 
an important substage in the implementation process. During 
'this stage modifications and adjustments may b# made, feedback 
Is obtained, and overall appraisal of the Innovation, Its 
c'onsequences and Its problems Is possible. 

«^ . . • .1 ■ 

C. Utilization Processes 

• - . { : ■ 

We have earlier made the argument that implementation and utiliza- 
tion basically constitute an Integral process, and that the dlffei:- 
ences between them are largely qualitative. Neverthelesa, It Is 
useful to describe utilization processes' separately Insofar as they 
relate to a tllfferen^t portioif of the curve In Figure 2. This adds 
to the /rltihness of the ^alytlqpl jllmenslons we are describing here. 

Though this may result In Bome overlap of processes, the basic- 
difference between. the tentative and Ini^tlal nature j^f Implemen-* 
tatlon, and the more stable, sustained nature^of utilization, raises 
the possibility Ahat processes which seem sitnllar may Indeed 
have different Implications during utilization than during 
Implementation. FurtKermore, we .prefer In such cases to err 
In the direction of redundancy rather than risk the omission 
of what may be key ^ssues. ^ 

t . _ 

The main processes In the utilization stage are as follows: 



at Replacement/Modlflcatibn of Existing Equipment' 

The Introduction of . an Innovation Into an organlratlo'n has 
direct Impllcs^tlons for existing equipment and systems. 



^28 



Blther the new Innovation la to replace this, or It is to 
modify and expand on the ongoing activities. Thus, an Impor- 
tant., factor for consideration Is the manner In which the new 
Innovation necessitates changes In existing equipment or 

^^io^ to any stable utilization 6f the. new Innovation, 
Issues and actions related to this situation need to be 
addriessed. 

V . 

b« Rout Inlzat Ion and Standardization 

It Is during this phase that the Incorporation of the itmova- 
tlon in the organization takes on a stable and mature dlmen- 
slon. The de^velbpment. of routines for behavior and problem 
solving, and the generation of standards and rules with regard 
to the new Innovation Is a fairly arduous process that needs 
to be gone through before the Innovation can truly be sald^ 
to have become a. '^part" of the organization. 

c . Ins t itut lonallzat ion 

The i^utinlzatlon anii standardization process leads to the 
eventual institutionalization of the innovation in the organi- 
zation. It is during Jthis period that organizational struc- 
tures, working patterns', and rules and regulations crystallize 
and take tangible forms and meanings. in relation to the 
innovation. . T 

d. Honitoring/Evaluation/Feedback 

* ■ ■ • ■ ■ 

Just as during the Implementation stage, the careful evalu- 
ation and monitoring of the operations and outcomes of the 
innovation, and: the A^ropriate modifications and design and 
development of feedback systems are important processes in 
utilization. Jn -order to ensure conpinued-sustained operation. 
It is necessary to ensure reli;a^tle and accurate monitoring 
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and evaluation mechanisms. Monitor^g/evaluation/feedback 
during ut;^.lization is different from the same process in 
Implemehtation to the extent that here the emphasis is more 
on long, term stable operation rather than short term, initial 
testing and evaluation, and thus the design and development 
* of adequate feedback and monitoring systems plays an Important 
role. 

e. Maintenance and Acceptance 

In order to give the innovation a more p^jrmanent and contin- 
uous capability in the organization after It has reached a 
stable level of utilization, adequate measures need to be 
taken to ensure that the techniques, programs and systems are 
maintained In working order. Organizational and operational 
problems need to be continually dealt with and this Implies 
the need for a continuous maintenance operation. 

Alongside this process is the gradual acceptance of the Inno- 
vation by the menibers of the organization. Though initial 
resistance and obstacles may have b^en overcome earlier, it ' 
is only after tAe innovation has been in use for some time 
that ^e can exailne and discuss the extent to which it has 
been accepted in a positive manner by the members. This 
final attitudin^l issue is a critical one and depends to a 
large extent on the degree to which the decisions, strategies 
and structures associated with utilization, were undertaken 
or designed with a view to the encouragement of long term 
stable acceptance of the Innovation by the individuala 
concerned. - \^ 

f. Extension/Improvement/Additional Functions 

Once the innovation has reached a stable level of 
utilization and has been operating In this manner for some * 
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time, there>^y arise situations or needs which require the 
extension or impro\(eme|j^b of the functioning of the innovation » 
or the addition of new functions* - 



if. 



"'^ some cases » this may ultimately lead to the adoption of a 
new innovation by the organization. Generally^ this stage 
^^racterizes the period-^between innovations and constitutes 
' the key link that connects this cycle with the next cycle 
of Innovation. Extensiona. and improvements might be contln- 



ulng on the current innovation even as decisions and processes 
\^ an taking place with regard to the acquisition and adoption 
ot\ new Innovation. To a large extent what happens during 
thdM 6tage determines whether or not the iiinovatlon is going 
o l»e replaced or not. If the innovation cannot be extended 
o^ l^t^oved upon to address new and emerging organizational 
neal^Sft^ then the pressure to acquire a new Innovation will be 



^ater. 

> *■ i 

So far 9 wi^have described the various sub-^processes that constitute 
the '3Pyierall> I^U stage. Our emp^asl^ has. ;^een on the detailing of the 
constltuentV^ of these < processes and their implications in terms of 
axjqlysis. :^ti this sense » the analytic dimensions thus far discussed- 

hav^ value ^Inly In their capacity as descriptive categories of the 

• n • J ■■ 

I/U funi^tlon. They still leave unanswered, or unaddressed. Issues that 
rilarj^^ytp the explanation and prediction w^f I/U behavior, and the 
transla^On of these Issues in terms of practical and tmnglble behavior 
of the various entitles Involved in the .process. The remainder of this 
section will deal with these issues* 

First, we must look at how the different processes of the I/U function 
Influence (or are Influenced by)~cont^xtuSl features . It is by examining 
the nature of these interactions that we can better explain and predict 
I/U process behavior. Towards this end, we identify sets of process 
characteristics ; i.e., attributes of the I/U process, which are modified 

*■ ■ ■ • 



ERIC 



the overall I/U function. 



653 



or in turn modify conf^tual factors » associated with the^ various 
processes already described* and briefly examine their meaning for 

'•i * 

• *• ■ ' 

Secondly » in order to give .our analytical base further practical 

relevance » we jjMj|St look at the concrete entities that participate 

in the l/U process » and explore (a) their characteristic structures 

and attributes; and (b) how these attributes and characteristics 

» 

int^eract with various elements of the I/U process. 



Basically » there are' two types of entities that are of importance » 
producer organizations and user organizations , and we shall focus our 
attention on the characteristics of these organizations and the nature 
of relationships l>etween producers and users in order to iinder^tand 
how these interact with l/U processes. 

However » our discussion of these next two sets of analytical dimensions » 
namely I/U Process Characteristfci^ nd Producer/User Organizations > will 
not be as detailed as the above discission of l/U Processes . This 
is in keeping with the illustrative and demonstrative emphasis of this 
analysis. Tt;ius» instead of exploring in detail the micro features of 
these analytical dimensions » we shall present some general conmients 
about each of the sets» and a listing of their particular components. 

2. I/U Process Charact^eristics 



Associated with the various siibprocesses of implementation and^ utili- 
zation are certain process characteristics. We may understand these 
as indicators » measures » or descriptors of conditions and constraints 
which* in interaction with contextual factors » modify the behavior and 
operation of the various I/U processes. In this sense » '*they may be 
understood as those characteristics of the I/U process which link it 
up with contextual factors in an analytically relevant manner. 

Thus, for example, an Important characteristic of the pre-implementation/ 
utilization process is the level and scope of producer/user contact 



J 32 A 



7 



\. - 654 



1 



\ 



prior to implementation. This factor will play a major role in deter- 
mining the nature of the knowledge/awareness substage and the problems/ 
issues that emerge at this point. Furthermore^ the level and scope of 
producer/tiser contact will itsiiJCS, depend on cpntextual factors and 
constraints. 

To give another example » the process changes resulting from implemen- 
tation will have a strong influence on the way in which the implemen- v 
tation process progresses and the contingencies it faces. Contextiaal 
factors such as organizational resistance^ to change and formalization 
of organizational structure will Ixi turn Influence the types of process 
changes that result from Implementation. 

The various' characteristics associated with the subprocesses of the 
I/U function are listed below. 

(a) Pre-Implementation/Utilizatlon Characteristics 

(i) Level and Scope of Producer/User Contact Prior to 

Implementation. 
- (11) User Information Seeking Style . 
(Ill) Level of Formalization of User Decision Making kni 

Evaluation Processes 

(b) Implementation Characteristics 

(1) Level and Scope of Implementation Activities 

(±±) Technical and Skill Requirements 

(ill) Processual and Structural Changes Resulting from 

Implementation . ' ^ 

(Iv) Adjustments Required by Implementation 

(c) Utilization Characteristics ^ 

(I) Scope and Level of System Adaptation Required for 
Successful Utilization 

(II) ^Conditions for Sustained Utilization 

(III) ^ Structural and Frocesstial Changes Resulting from 
- Sustained Utilization 
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^ (Iv) Adjuatmanta Requlra^^urlng.Sustalned Utilisation 

^* Conatralnta on Utilization 

•r 

^ — Producer/ User Characterlatlca 

The final set of analytic ^dimensions are those dealing with the * 
producer and user organizations and their Interrelationships. The 
characteristic, of the structures and methods of functioning of these 
organizations are Important lnfl^.ac•s In the success of Implementation 
.and iitlllzatlon, and en understanding 'of the various Issues that are 
liHpprtant In this context Is vital to successful Implementation and 
Utilization. 

It Is ne<*essary to .note here that whereas the l/U processes and 
process characteristics described earlier are directly related to the " 
I/U.featture, producer/user characteristics are not necessarily as 
ikrectl,^ Connected, but still remain equally Important since the 
practical outcome of Implementation and utilization ^s to a large 
extent dependent on the structures,- strategies and methods of operation 
, of the projiucer and user organizations. : It Is for this reason that 
we Include ptoducer and user characteristics as i necessary sublet of 
the Jhalytlc dlmenailons of I/U. . 

For example, the ability of the producer organization to train user > ^ 

organization members In the operation of the new Innovation will be \ 

a major Influence on the successful implementation and use of the 

Innovation. Thus, It Is not enough for the producer organization to 

■ provide training facilities for user menibers. It must also be capable 

of effectively administering -the required tralnli^ in the appropriate 
manner* 

To give another examp^, the existence or non-existence, of change 
agents,. ^ir|rior -experience, power positions and degree of legit- ' ' 

^"^^ organization will be major' determinants of " 

the ease wfS^Sgfi^^.the Innovation gains acceptance and Is actually 



laplefflantad In th« organization. The location of thesa change agents 
and the strength of the linkages between producer organization members 
and such agents will also be Important factors In this context. 

Producer/user characteristics can be subdivided according to whether 
they relate (a) to producer organizations, (b) to user organizations, 
(c) to the relationship between producers atad users. However, a point 
needs to be made about such a categorization. The distinction between 
producer and user organizations is a functional distinction and does 
not necessarily mean that the two are always different from each other. 
In many instances of innovation, the producer organization is the one 
which Is also ,the user. This Is particularly a common occurrence when 
one unit In. an organization develops an Innovation which Is to be used 
by another linlt. 

The lii5)ortance of the distinction Is In terms of the different problems 
and Issues that jarlse In each. Thus, an organization In Its role as 
a producer faces certain problems and decisions. The same organization. 
In Its role as a user, fac^s a different set of Issues. 

Finally, the relation betiWeen producers and users acquires a broader 
meaning when seen In this context. Thus, producer-user relations does 
not refer only to relations between two different organizations, but 
can also refer to Internal relations between units within the same 
organization. 

. I ■ 

With these points In mind, we may now list the various characteristics 
of producer/user organisations. ' 

' A. ' Producer Organization Characteristics 

• * - * - 

a. Producer Implementation Capability 

b. Ability to Train User Personnel -* 

c. . Role of Key Producer Personnel In I/U 



d. S«rvlc6 Capability ( 

a. Technical and mmian Reaourcea 

f. Producer Organleatlon - Environment 

B» User Organlzation^Characterlstics v 
* 

a. Barrlera/Incentlvea to Innovation 

b. User Implementf^tion Capability 

c. Innovation ^ntry Points 

d. Role of Key Personnel 'Isi I/U 

e. Statua Relationships Among Innovators 
f • Uaer Organization Structtira 

* ^ C. Prodxicer-User Relationship Characteristics 

a. Producer-User Communications Channels 

b. Past Experiences Between Producer and User 

Hierarchical Locations of Producer-User Linkage Points 
d. Stability and Reliability of User Relation With Source 
of ^npovation 

This completes our discussion of the analytic dimensions of Implement 
tatlon and Utilization. The three sets of such dimensions are: 

^ 1. I/U Processes " .r-^ 

2. I/U Process Characteristics 

3. Producer/User Characteristics ' • ' 

and are suimnarlzad in Figure 3 . Although this list of dimensions - 
does n||t claim to^ be eidiaudtive 1^ its coverage of all the issues in 
I/u', it does provide a fairly representative and comprehensive per- 
spective on this feature. 



136 



- 658 - 



ANALYTIC DIMENSIONS OF THE ' 



IMPLEMENTATION AND UTILIZATION TEATSRE^ 



!• I/U PROCESSES "* 



A Pre-Impiementat;ioa<Utilization Processes 

B Implementation ' 

C Utilization Processea 

) ■ ■ ■ . ■ 

2.. I/U PROCESS CHARACTERISTIC S 



A Pre-Implementation/Utilizaton Characteristics 



B Implementation Characteristics 
C Utilization Characteristics 



3. PRODUCER/USER CHARACTERISTICS 

A Producer Organization Characteristics 

User Organization Characteristics J 
C Producer-User Relationship Characterisjtics 
H> (Selected for intensive investigation) 



FIGURE 3 
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J, . ■ : y 

t ' ' ^ ■ ■ ' ' 

IV. SELECTING AN ISSUE FOR CONTEXTUAL ANALYSIS ' 

• As mentioned earlier, the major purpose of this paper Is to present 
an lllustratiye contextual analysis of a particular Issue of the I/U 
feature. In order ^to elaborate on. how this method of analysis permits 
the development of a basis for theoretical and practical analysis with, 
regard to I/U In R/D&I. rThls involves the development of a rlc^i des- 
criptive taxonomy of variables that cap be used by both xesearche)rs and 
practitioners involved In l/tJ. For researchers it may act to provide a 
more complete description of the l/U pheoonemda^ in its context than has 
generally been used. For jpract*ioners It raay^provlde the basis for 
strategic decision making as regards the selection and pursuit of pro- 
grams and projects. An initial elaboration of this system context with 
respect to implementation Issues In operations research has been elab- 
orated by Radnor (1977) and the present discussion is an extension and 
development of thas framework. 



We have selected for this purpose, the Issue of "User Organization 
^.x'-d^aract eristics", \^lch has been briefly discussed in the previous 



section. Though to|a large extent this selection Is arbltrairy, we 
do feel that the role and Impact of user organization characteristics 
on the I/U process is a particularly useful issue to Investigate in 
depth in the context 'of educational R/D&I. However, this is not to 
downplay the Importance of the other dlniensions , and we may reiterate 
here that in order to develop a full compar^l'^fe contextual analysis, 
a complete exploration of all the dimension^ in Figure 3 is necessary. 



1, User Organization Cfiaracterlstlcs 



User organizatipn characteristics have been described as one set of 

\ \ ... 

analytic dimensions of thB I/U feature. It is necessary to note here 



• r ■■ 
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that alone, these characteristics are neither necessary nor sufficient 
to insure successful implementation or utilization. However, their^^ 
very presence or absence^ and interaction with other contextual 
characteristics, influences the configuration of the I/U patterns ^ 
and p,rocess^. 

■ " ■. * ' . ' • . . ' . 

The six user characteristics described earlier, which are ify no means 
exhaustive, provide a fair representation of factors found In the 
literature. While they vary in the extent to which they have already 
been the siibject of analysis and investigation, each is worthy of 
further exploration, as noted in the following brief comments. 

• " ' \ ' ■ . ■ ' " 

A» Barriers/Incentives to Innovate 

All organizations- are not receptive to Innovation and such factors* 
as organization structure, resource allocation, skills, inventory 
and attitudes of pembers may inhibit Innovation and act as barriers 
to change. Also, the incentive schemes and stiTuctures can Influence 
the success /failure of Innovations. Incentives may be either* 
intea^al or external to the organization. In the former category 
would-Ve organizational rewards such as promotion, salary Increases, 
status and group esteem, top management support, etc. which accom- 
pany the innovation career. The lattef refer, primarily to incientlves 
provided by the system to the innovating organization; e. g. : iants, 
subsidies, tax relief , etc-. aT 



B. User Implementation Capability 

The ability of the organization, in terms of its material and 
human skills, to successfully Implement the innovation is an • 
Important factor. The incr^jRsing rate, level and scope of 
innovation activities in brganizatlons results from and is an 
impetus to the development of specialized personnel procedures, 
improved coordination and control processes, and more efficient 
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adinlnlstratlve strategies. These specialized resources constitute 
user capabilities and their design and use are receiving increasing 
Attention in efforts to rationalize I/U processes. 



C» Innovation Entry Points 

While the physical or structural location of a particular inno- 
vation in a ^iven organization w&y be pre-determlned , the initial 
contact and subsequent negotiations preceding physicaj^ implemen- 
tation actnLvities may be extremely varied. For example, ^the 
Initial chamiels of communication may be either formal or^ informal; 
or the Initial entry point^could either be in top management or * 
in a functional unit. Similarly, ^suppliers , customers, board 
members, boundary personnel (e.g.: purchasing and sales personnel) 
and staff, may all serve as potential entiry points for Innotration. 
The type and location of the entr^^~^lnt in effect sets the - 
initial conditions for subsequenjp processes ancl thus plays a major 
role_ in the progress of the I/U process. > 

D*. Role of Key Personnel/Chan|ee Agents in I/U 

I/U processes are seldom so routinized that the role of indivi- 
duals in influencing the acceptance or* rejection of an innovation 
can be overlooked. Innovations are often without similar precedent, 
follow non-routine l/U procedures, have to be implemented under 
conditions of considerable resistance and have limited funds 
available. The role of key personnel becomes critical in over- 
coming these and similar barriers. . * ' ' 

Of particular importance are the roles of "product champions'? t 
''internal entrepreneurs", change agents and opinion leaders*. "^e 
first two terms refer to^ those individuals who are willing and 
have the resources to follow and "push'^^n innovation through , 



1 
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all the obstacles^nd barriers it is likely ^to encounter to the 
. point where it finally gains acceptance and legitimacy.' . 

Thus, they overcome resistance, absorb uncertainties, resolve ^ 
conflicts, gather resources^ encourage acceptance, and enhance 

successful implementation and utilization q5 the innovatioh. 

'-JjLt- < — -r— • •.■/..■ 

Change agents and opinion l^ders'are. similarly important, except « 
that' their major i;ole £s to change ^ttitudes and create favorable 
conditioxus for the acceptance of the innovation. They need not 
aecessarjUy be the "champions" of the innovation, but majl just 
be influential persons with positive innovation attitudes. Afso, 
whereas the ptoduct' chaoq>ioii generally belongs to the user organi- 
^zatixin, the change agent or opinion leader may be from either 
the producer. or the user organization,. or from a s\ipport system. 

An important factor in this context is described by Rubenstein et al* 
(1967) and built upon by Radnor (19725, and deals with how innovative 
groups sometimes go through a series of life cycles in becoming inte- 
grated as an innovative f orce ^in the organization. !'.The significance 
of this historical pattern is that behaviors and strategies (of 
genuine top management support) might have differential impact and 
relevance depending on the phase in which they 'took place. 



' E. Status and Power Relationships 

This factor rifers to the relative, status of organization membe 
concerned with the innovation process (and more generally with 
the power and authority patterns in the user orgai\j^zation) . For 
•example, what is the relative status in the organization of persons 
involved in knowledge production* (KP) processes as compared to 
those involved in knowledge utilization (KU) processes? What 



are the relative power and status diffe3PatAifl3r§ between implementing 
and utilizing personnel, especially wj;fen they are in different 
subunits? ^ r. - 



Further, this problem of relative status extends beyond the 
organization. For example, membership or af filiation with a pro- 
fessional organization may affect the status within the organi- 
zation of certain individuals, and also may lead to different 
group pressures regarding an Innovation. Also, members of producer 
organizations may sometimes be perceived as having higher status 
than user organization members, which in turn would affect the 
interaction between the two during^ the course of I/U. 

'4 ^ '■• 

Finally, the consequences of the adoption of the innovaticm for 
,',■*. - . 

status and power relations would play an important part in 

^l\ow different persons approach the innovation and react to it. 

»thos6 "whose stSVu^^ to be 

more resistant to the innovation than those whose status ;wi3.1 be 

enhanced. The degree to which the necessary changes in status ' . 

relations can be made without upsetting the lability, of the 

organization is an important determinant oi the exten|: to which 

the innovation ia successfully Implemented and used. 



F. User Organization Structure 

This is the issue that we have selected for further in-depth 
analysis, the structure of the organization refers to the 
relatively stable established patterns of interactions and\ 
relationships within the organization, and structural dimen- 
sions include such factors as centralization, routinization, 
complexity and coordination; In general, the structure of an 
organization describes the level of bureaucratization and. 
rationalization of its activities, and determines to a large 



extent the Toanner In which Indlvldyals aad groups in the organi- 
zation interact -with each other over periods: of time. As far 
as the introduction of an ijpovation is concemedt the structure 
of the organization may prei^ent: obstacles u to its successful 
implementation and utilization, especially if the innovation 
\ requires a substtotially different structure from the existing 
one. . r ^ * 



Ince user organization structure has, been selected for/ closer 

focused analysis 9 we shall further elaborate on this character- 

•» • ' ' i. * ' ■ . < 

istic in the next section. ' . - - 



In Figure 4 are .listed the six user organization (Characteristics 
that have been described above. ; , .\ 

2. Narrowing the Focus; User Organizatlotx Structuice ' 

In the previous section^ we. had selected "user organization character- 
istics" as the subject for closer analysis* and we thad described 



.the general dimensions of this issue of the I/U function. We now ; ^ 
narrow our focus further, selecting user org^izatloh "Structure as 
the particular emphasis for further analysis. It should be noted, . 
however, that this selection is not meant to Indicate ahy particular 
In^ortance to user sitructure over otkef aspects of user characteristics* 

Our major purpose is to present an iilxistrative <:ontextual analysis Kyl^ 
of/ the I/U function, and the selection of th^ user or^ 
structure for more intensive analysis haSa been m^ 
in mind. * ^ • ■ ■■ ■ ■ 



We can, at this podLat, briefly indicate how we>have progressed from 
our initial consideration/of the overall I/U func'tibn to our current 
specific focu^ on user brgani^afcioh structure. This will not only 
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USER ORGANIZATION CHARACTERISTICS 

. 



!• Barriers/Incentives to Innovate 



2. User Implementation Capability 

3. Innovation Entry Points 

4. Role of Key Personnel/Change Agents 
5* Status and Power Relationships 



I 6, User Organization Structure | — ^ Selected for Further 



In-depth Investigation 



FIGURE 4 

i 
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demonstrate the methodology that we are using, but a/so present the 
reader with a perspective on this Issue^n the conteit of pur overall 
contextual framework. 



i 



As sh^wn In Figure 5 , our approach ha^s been one of/ progressively • • 
narrowing the focus of our analysis, and at the sLe time maintaining 
strong analytical linkages between levels. Thus /we started with 
the general list of features of the R/d|i systemi selected I/U for 
special analysis, described I/U ln.term|, of Its/analytic dimensions 
and chose one for further Investigation! f d ff ally arrived at our 
present level of analysis- I.e. , user |rganlz/tlon structure. We 
still have one more stage o^reductlon Lko t/hrough before we actually 
commence the .analysis;- and this will bellilt with lii the following 
section. ''%■/' ' 

• ; ' . ' / ' , , r / ■ ■ ■ ■ 

.To return to our discussion of organization structure, this may be viewed 
from several perspectives. In current organlzationx theory, a general 
distinetion is made between Informal stfuctnr. and -formal structure . 
(Hall, 1977). Mainly, this has been due to a growing rareness that tLe 

formalaspectof an organizations ^l^tfure does not include those', " 
dimensions of the organization ^lcl||r^ less 'Visible", more random, 
and pertais, to activities not direc|y dealing with organizational 
goals and^ objectives. This dlstinc|on between formal and Informal 
structures is not meant to imply a f ifai^tforward dichotomy, but " 
rather to indicate that in several ifstax^ces, behaviors and situations 
that occur in the forpal .sphere canni,t b^ fully understood without a 
consideration of the informal aspects, a^d vice ve?sa. 



Formal structural dimensions refer primarily to those features of 
an organization which ar^ designed to establish the framework, pro- 
cedures and relationship^ seen as necessary to organization's stable 
.operation and growth. Rules, regulaftkons and formal operating 
procedures, along with tife formal di^48lons, categorizations and 
allocations that are established by the organization, are Included 
In this category. ^ 
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Informal structure refers to those patterns and features that'^emerg^ ^ 
or are created either In reaction to the formal structure, or as 
alternative arrangements that address needs and priorities which are 
not considered or dealt with adequately by the formal organization. 
To a large extent, the actual types. of interactions that take place 
on the Informal level parallel those that occur on the formal level, 
and often the only difference between the two Is the degree to which 
these interactions and patterns are officially or formally recognized 
by the organization. Thus, there can be informal authority structures 
and communication channels which work as well as, and in practice 
are Indistinguishable from, formal authority patterns and communi- 
cation channels. At the same time they can be \non-parallel and 
contrasting. 

Another important distinction that is made with regarid to structural 
characteristics of organizations is between the attributes of structures 
f!^d the f^ processes associated with structures. Agaln» 

this id a subtle distinction and is not meant to be looked at as a 
dichotomizatidn of the organizational structure. There is a strong 
relationship between the structural attributes and the processes of 
an organization^ with each defining and being defined by the other. 
Thus, for example, we may speak of complexity as being a structural 
attribute, and of coordination as being the function ^qr process assocla- 
ted with complexity and the need to manage this coiiq>lexlty. 

■ \ 

Finally, we may describe organization structure in terms of the over- 
all patterns thay^haracterize them. Several models have been 
suggested In the literature with regard to this Issue, and the one most 
relevant to our present discussion Is Bums and Stalker's (1961) conceptu- 
alization of mechanistic/organic patterns. The mechanistic organization 
is described as inflexible, rigid , and generally less likely to inno- 
vate whereas the organic organization is described as responsJiire, 
fle3d.ble, adaptive and more likely to innovate. Insofar as we are 
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discussing issues relating to Innova 
since it highlights in an explicit 
oi discourage organizational Innq 

■ ■ . "> 

In amtmaxy, we may describe 





.8 dl^lnction. is Important 



conditions^ that: 'encourage 



aivCzat^ons in tenqs of: 



1. Formal Structures^ 

2. Informal Structures 

3. Procesaes AssoMated with Structures 

4. Structural Attributes 

5. Overa^ Patterns 



Figure 6 presents the, main features of these various perspectives on 
organizational structure* Each of these dimensions of organization 
structi|re can constitute the .basis for an extensive and meaningful 
contextual *WHM||^ Fcwr.ciur purposes, we make a further reduction 
In the scope dT^^Esfysis, and focus on structural attributes of user 
organizations as the specific topic that we will deal with. 



3, Narrowing the Focus Further; Structural Attributes of User 
Organizations 



At this point it is useful-v^o recapitulate the successive' features 
which have been iselected to^ reach a level of analysis sufficiently 
narrow in scope to yield a useful basis fox research and policy analysis. 
This process is shown {in Figure 7 > which is essentially an elaborated 
version of Figure 5 with the addition of the final stage in the process 
of reduction, i.e* , structural attributes of user organizations. 
The structural attributes noted In this figure are described below: 



ERLC 



A. Centralization/Decentralization 



I 



\±s refers to the extent to which decision making and other 
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Authority Patterns 




2. 


Power Stnicture 




3. 


Delegation of Tasks 




4. 


Vertical and Horizontal Commtmlcatlon Channels 
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Group Liaison Patterns 
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i^aaaersuip irat terns 
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Informal Status Relationships 






Conmunlcatlon Networks 
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Cooperation 
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Planning/Decision Making 




4.. 


Operation 




5. 


Control 
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administrative practices and respojasiKlltles ai;e concentrated 
within one or a few units In the organization, or are distributed 
among several units. Centralization has serious Implications for 
thiS nature df conmiunlcatlilliL In the organization and the types of 
decision making processes that take place. 



Genially y the degre^e of centralization has implications for the 
qUality and flow of information^^ thie organization. A hlgtily 
r^ld and centralized structure tends to cause members to adhere ' 
to\,apeclf le^d commtudlcatlon channels. During the initiation 
Btaget of Inxiovatlon where uncertainty and need for awareness 
requxre substantial Information^ floWs» this can have an adverse 
Impac^. In facty research has shown that less hierarchy of auth-> 
orltyland more partlclpatioii In decision making can Increase the 



in^ormja^tion available to the organization and hence Increase 
Idipwledge awarisness at the initiation stage. 



During) l^j^a^^ however, a more specific line of authority 

and resmnsib^lity is required to reduce problems such as role 
conflict , and iSU^jlftilty • And furthermore, the»decentralized 
authority: and decision structtires tend to hinder Implementation 
because it is difficult for the organization to gather enough 
Inf iuehce over participants (Zsfltman and Duncan ,1977) . - ^ 

• ^ t \ - .--^ .( , ; 

B. Formalization ' 

This refers to the es^ent to which formal rules and procedures 
' about organizational activities"' and behaviors have been formally 
and officially elaborated and expressed. Organizations that are 
more formalized are^ generally ctiaracterl;zed b^ rigid bureaucratic 
modes of -operation. On the other hand, formalization tends to ^ 
decrease uncertainty in functioning ^ pr'oviding specific and - 
'detailed guidelines for\ eventualities that arise. Though it 
would be argtied,. and supported by much of the research,, that 




successful Innovation requires a realtlvely less formalized \ 
.structure, during the Implementation stagf: there Is a lot to be 
said in; favor of increased formalization, l^dnor and Neal (1973) 
found that the successful implementation of operation^ research - 
management science activities in large industrial organizations 
t iyWas facilitated by the deiplopment of specific formalized pro- 
cedures , such as long range planning » scheduling and regular 
progress reports. ^ 



Formalized procedures provide both information and^speclf ic 
techniques which help organizational personnel to use the i 
vat ion. 



A lack of these formalized procedures can lead to role 
conflict and ainbigulty during Implementation. 




C. Complexity 



This refers to the nuniber of occupational specialities in the 

organization, their extent of their speclalisHlitlon, the degree 

of differentiation of task structure and the level of complexity 

of- the technology being used. Organizations generally tend to 

develop increasingly complest-'itructureB as they grow and expand 

and as their rang;e of ^activities increases. In another sense, 
♦ 

complexity may be understood as the necessary concomitant of 
Increased rationalization of organizational structure and activity. 



ERIC 



The complexity of an organization's structure is an important^ 
factor in the implementation and utilization process to the extent 
that the**actual""use^ of the new innovation entails a confrontation 
and coordination of this complexity in a situation of change and 
uncertainty. The introduction of the innovation may^ run into 




problems and obstacles that result from th^^^^dSLs t; _ 
which is difficult to manage. Also, high dimple ilcl^p^^t^ -^^tf 
conflicts which hinder the process of implementation. 



Alternatively, implementation ^and utilizarion may itselfi^^ead- to 
Increased complexity >y requiring more diversity or subgroup ^ 
formation. " ' ^ 
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D . In t egrat iQa/Dlf jgrt nt iat ion ^ 

This is a structural concept tliat is somewhatr'dipsely related to 

complexity in the sense that a higher degree of»^ffere^ 
vi^ generally associated with complexity. However, thia attribute 
*has a greater relevance in terms of the organization's ability to 

coordinate its various activities and manage its opetations under 

conditions of Uncertainty. 

j , • ■ 

. ^ / 

Integration/differentiation generally refers to (a)' the extent to 
which the organization's structure has been subdivided into special^ 
ized and discrete siibunits designed to deal with the ^wide range 
of activities the organization undertakes » and (b)' the extent to 
which the organization has developed coordinating an'd systematizing 
mechanisms and roles to enable these various units to worlc together 
towards overall organizational goals." A highly differentiated 
organization which dofes not possess adeqxiate lntegrat;Lve structiires' 
and mechanisms is, likely to run into' seriqus dysfunctional problems 
of uncertaint]^|pid lack of coordination. ^ 

In the context of implementation and utilization; which generally 

require an orchestration and coordination of various units and 

functions in tke organization for successful innovation, the 

issue of integration/differentiatloii is of special Importance. 

A good example is* Sapolsky's (1967) study of innovation in depart- 
« 

ment stores. _ The obJedL was to introduce innovations in the form 
of separate buying and^ selling functions, using computers in 
merchandising, and Implementing sophisticated OR and MS techniques 
in merchandise problems. However, the diversity in the stores' 
structural arrangements, their decentralized decision making ^ ^ 
and the existence of a large number of, equally situated subunlts 
(which in effect was an example of high differentiation and low • 
integration) led to frustration of attempts to implement the ^ 
proposed innovations (Zaltman and Duncan 1977) . , 



y. BRIEF COMPREHENSI VE ^CONTEXTUAL ANALYSIS OF STRUCTURAL ATTRIBUTES 
OF USER ORGANIZATION S . ' 

The analysis so far has followed a "reductionist" methodolbgy. ,0n a ' 
step-by-^ep ba?is, we have gradually narrowed the fbcus of analysis 
of t!U I/U feature until we have reached a level of analysis which 
•is specific enough for an analysis to be manageable, yet still rich 
enough for meaningful^ policy analysis. This narrowing of focus is 
mainly to facilitate ..tjxe... exposition of the application of the contextual • 
analytical fram^ork through the in depth, treatment- of one issue, and is 
not meant to detract from the overall interactive nature of the framework. 
Thus, it is as important -to look at the influence of l/u on structural 
attributes as it is to examine the impact of structural attributes on 
I/U(e.g.: Bean et al 1975). Generally, even when such relationships are 
dealt with, one is focused on to th6 exclusion of the others To gain a 
broad, action oriented and comprehensive perspective 6n this issue, it 
is necessary to take an integrated approach. 

The process of interaction with contextual factors must be explored . 
inductively and deductively, from a theoretical and an empirical 
basis, and from the analyst's experience as well as the literature. 
The initial matrix of comparative features as disct^sed in chapters 
One and Two provides the basis for a deductive approach to 
identify contextual interactions, as well as a starting point for 
literature search, theoretical analysis and empirical Investigation. 

In the 'context of this discussion of the implementation and utiliza- 
tion function in R/D6cI systems, the basicNp^search question we are 
dealing with is: * 

How do structural attributes of user organizations which influence 
the implementation and utilization of innovations lead to varying 
outcomes as a consequence of contextual conditions? 

"Context" is defined as the interactive effect of the. whole set of 
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R/D&I system features. To permit full analysis of the Issue of 
"structural attributes of user organization" In the R/d&I system as a 
function of context variation. It would be necessary to Interact 
this feature Issue with each of the R/D&I system features and feature 
Issues. That Is to say, we would Initially eacplertk the set of research 
and policy questions that emerge from the Interactloi of structured 
attributes as an ^'^|p^ with for example: historical] development ,^ 
environment. Institutions, etc. A complete analysis adtoss every 
feature of an R/D&I system context would be necessary to establish 
a basis for a full conteijatual analysis. This Is Illustrated In 
outline form In Figure 9 . 

Figure^ presents an Illustration of how such a full contextual, 
analysis could be done. It should be noted that this analysis does 
not claim to provide answers— but relies on the knowledge and exper- 
ience of the analysts with the recognition that the analysis Is likely 
to be Improved through a series of Iterations as more Is learned. 
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VI. IDENT IFICATION AND SELECTION OF CRITICAL INTERACTIONS BETWEEN 

r— - . 

STRUCTURAL ATTRIBUTES AND CONTEXTUAL FEATURES FOR ILLUSTRATIVE 

: INTERACt!EVE ANALYSIS 

p- y . ' ' 

•A ^crstpletO'' and systematic analysis of each item in Figure 8 -that 
would' be grounded in the literature is beyond the s<?^pe of this 
4l8CjiiS8lon. In tl^ chapters devoted to the discussions of institutional 
bases and of entrepreneurship (aa a sub-issu'e within historical develop- 
ment) we developed relatively detailed contextual analyses using the 
complete matrix and then zeroed in on a more l^ited set of variables 

..for intensive analysis and discussion. In this chapter We have elected 
to present this step-in an abbreviated fashion and to concentrate more 
of our discussion on the elaboration of the variables extracted from the 
detailed contextual review. This review was necessary in order to focus 
in on questions of both high priority and general applicability to the 
"issue of structural attributes of user organizations.^ In this review we 
'attempted to extract those key issues which surfaced in the analysis in^ 

< the sense of their being teither critical or pervasive across m^y 
dimensions of the R/D&I system context « ». 



V. Initij^ Identification of Critical Interactive Dimensions 

, ^ . . . ^ ■ 

VSinibe a priori there is no reason why some structural attributes should 

*■ ' / . • 

•be* selected over others » we examine the interactions betwe€^ the range of 

structural attributes and contextual features in order to identify 

*. * 

those which have the most potential 'relevance. This process permits 
us to narrow our focus to a manageable yet relevant level and at the 
I same time maintain the systematic approach we have tal^^i^ll along. 
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The micro level analyala of the structural attributes and their 
interaction with major contextual features Is necessary to gain ^ 
some notion of the most significant interactive dimensions. This 
Is presented in Figure 8 . The interactions of most potential rele- 
vance have been indicated by crosses>^--B5L^amining the relative 
frequencie3 of these interactions for different structural attributes 
(across rows) and by combining this with the analyst's own knowledge 
^d experience and with the priorities that emerge from the literature, 
we are able to identify a set of key structural attributes for closer 
investigation. These are denoted by shaded squares in the last column 
in Figure 8' , 

By the process described above, we have been able to identify the 
most "robust" attribute? of user organizations insofar as implementation/ 
utilization is concerned. Similarly, the most interactive or "robust" 
contextual features (with respect to l/U activities) have also been 
identified and denoted by shaded squares in the lowest row in Figure 9 . 

\ 

I-/ 

Taking these most robust attributes and features and combining them in 
a matrix, we obtain a simplified perspective on the contextual 
analysis of the structural attributes of user organizations in imple- 
mentation/utilization. This is presented in Figure 10 . 



Again, it should be emphasized that this reduction process is ^con- 
ditioned by the perspective of the analyst. TheoreticalJ.y , each cell 
in, the matrix ±a Figure 8 is an area of potential relevance in 
examining tSk Impact of contextual £^atures on structural attributes I 



However, it is a basic assumption of this study that repeated ex- 
tension, modification and utilization of this matrix will result 
la identification of the critical contextual £ea|^res. These may 
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CONTEXTUAL ANALYSIS "oV STRtfciTURAL ATTRIBul^ES OP 
USER^ORGANIZATIpNS WITH RBSPEdT TO IMPLEMENTATION AND 
. UTILIZATION (I/U) 

I. ENVISONMENTS OF THE R/D&I SYSTEM ' 
Political and legal factors lnfluencln*g i/V 

Legal requirements to Install a partjlctilar Innovation 
Social and cultural factors Influencing ]|/U . * 

Norms and values for| (or against) |itlll24.ng a partlcidar "Innovation 

Norms and values ^nfluencln^ the rate and scope of utilization 
Economic factors Influencing I/U ^ 

Funds allocated to the utilization of particular Innovations 

II, HISTORICAL DEVELOPMENT 
Institutionalization of I/U processes / ; 
Impact of development phases of R/D&I system on I/U 

V 

Critical events In the establishment of R/D&I system^ Insofar as 
they affect I/U 

Development and critical level of I/U skills to maintain, and 
expand rate of utilization of li^ovatlbns 

Establishment of specialized services to facilitate I/U processes 
Time effects 

. On dlffiiflon patterns of I/U ^ 
.On Ident^lcatlon of problems In I/U 
\ . On routlnlzatlon of liq>lementatlon pi*pcesses % « 
. On extent of utilization of Innovations 

III. GOALS > POLICIES . 'STRATEGIES 

Producer/User- differences In goals/pollcles/strategles with respect to I/U 

Differential perceptions of goals /policies/strategies with respect to 
knowledge utilization within user organizations 

Differential perception of Implementing and utilizing personnel with 
respect to Innovation /'^^s^ 



Figure 9 (cont.) 



IV, INSTITUTIONAL BASE (NETWORK OF INSTITUTIONS) 

Inter-system linkage with respect^to; I/U 

Producer/user linkage patterhd\during I/u processes 

Extent of user ability to work with a variety of producer 
types during I/U ^ 

Extent of producer ability to work with a variety of user 
types during I/U 

' Extent of producer and/or users to work with supoprt systems 
during I/U ^ ^ ^ 

Interface structures and liaison arrangements between 
producer/user/support systems 

Relative scope of res{i^onsTbility of prjoducers and users in l/U 

Relative amount of inttiative of producers and users in I/U 
system 

Extent of producer/user contact prior to t/U 
Intra-system configuration with respect to I/U 

Interface structures of subsystems involved in I/U 

Characteristics of I/U activities 

Q 

. Specialization 
. Formalization 
. Complexity 
. Routinization 
• Redundancy 
. Seriality 

Submit interdependence " 

R/D&I system functions with respect to I/U 

^ Extent of cooperative (and. competitive) efforts among 
institutions ^regarding l/U 

Extent of cooperative (and conflicting) efforts within 
iiistltutions regarding I/U 

Primary loci of l/U activities in R/D&I system 
- R/n&I system decision processing relating to fyu activities 

. Producer ^ 
User ^ 
. Superordinate/coordinate/subordinate systems 
R/D&I system communication network for I/U activities 

R/D&I system authority and influence patterns which affect 
I/U activities 
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Flgur* 9 (cont.) 
* 

Relative status of I/U activities In comparison with other 
R/D&I system actlvltlc^s 

Group Processes In Relation to I/U 

Dependence of I/U on' group versus Individual activity 

Specialization of a single group regarding l/U 
9 activities 

Sequential activity of several groups regarding I/U 
activities 

Role of I/U of Innovations in growth, change and development 
patterns of R/D&I system and its component organizations 

Integration and differentiation of I/U functions in the R/D&I system. 
V. NEED IDENTIFICATION 



Need identification processes as they Influence I/U activities 

Extent to which structural attributes of user organlkatlohs are 
taken into account in identifying the peed for a different^ 
^ approach by users 

Extent to which structural attributes of user organizations 
are recognized in translating needs into innovation re- 
quirements ^ 

Linkage between need identification activities prior to. durlne ' 
and following I/U activities - ■ 

Locus of need identification process 

Extent to which I/U activities serve as a source of need 
idiltlflcation . 

Need Idencif Icatlon process characteristics 

Extent of communication gaps between need identification 
processes and I/U processes 

, Extent of separation (or overlap) -:in need identification 
and I/U procaoses * 

• Relative specialization of organizational structures for 
need identification and I/U 

Need identifiers 

In5)lementers as need identifiers 

ring characteristics of need identifiers and Implementers 
Level of specialization 
Level of education and experience 
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VI. GEN ERATION/t^ SKARrH ' 
Search process characteristics 

^ ' fo^^?„' '° ^'^ activities are examined in the search 

^l.f^:^^^^^^ - innovations,^"^ 

• . fr^^Z^ol S^p^r^Sn'itieT'^^' ^^^^^^^^^ ^ "-"^^ 

Research jHfocess characteristics 

a;d%^'ractr:i'ti^''^^''^"'°" creativity of research 

cJaracterirM'"'' requirements, including structural 

characteristics, are taken into account in research activities 
Locus of idea generation activities 

• Internal to user 

• External to user 

ca^p"ab"?Uy"""'' continuous linkage with idea generation 

VII. DEVELOPMENT 

Iroduct and process design and engineering requirements 
I/U activities as design parameters 

. Modifications in current innovation 
V •• -"odlfications in subsequent innovations 

?/"'a^^i?t\e1 - ^ "-"it: of individual user ^ ' 

proL^ur^1^??^'"°""^''^ development (PD) and testing 

^ Need for ^ser involvement as a pre-implementation activity 
PSO, PD, and TP as methods of initial implementation 
User organization structures PSO, PD, and TP 

Itevel<,p.e„t process characteristics In relation to I/H activities 

anJ")rp™°s' '"""ol-^^-l sophistication of development 
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Flgur^ 9 (coot.) 

Producer/ua«r Interaction patterns between development 
I/U activities 

jr • During development 

. During I/U 4 

^ Locus of development activities 

.|| • Internal tp user 

* • External to user 

Vtll. PRODUCTION » 

Product:lon processes 

B*ent of feedback activities from I/U activities to production' 

Flexibility of production process to Incorporate feedback from 
I/U activities 

Process characteristics 

Relative amount of standardization In production and I/U 
activities < 

Cost of I/U activities relative to production costs 

Relative level of technological sophistication of production 
and I/U actlvltitt ' 

Relative rate technological change Incorporated In production 
and I/U activities 

Use of multiple sourde of production for Innovation comments 

IX. MARKETING/DIStRIBUTION/DISSEHINATIQN/DIFFUSIO^ 
Market research r 

Assfssment of user I/U capability In determining product 
requirements 

Assessment of user needs for the Innovation 
Marketing ^ 

Implementation activities during test marketing 

Adjustment to user organization structure during 
Implementation 

Design and development of producer services for 
Implementation 

Producer/user liaison relationships during test 
marketing 
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Plgura ,9 (cont . ) 

Cuaitozaar Services 

User service requirements for Initial ijnplementatlon 
User service requirements for sustained utilization 

Distribution 

Relative emphasis on service during l/U activities by 
alternative distribution channels 

User organization structure as a determinent of market 
segmentation 

Technology Transfer/Diffusion 

Technology as a determinant of l/U requirements 

Impact of 1/0 activities on diffusion pattern 

y . Facilitating diffusion 
^ Inhibiting diffusion 

X. ACQUISITION 

Structural characteristics of the user as they affect the relationships 
between acquisition and I/U activities 

Specialization of acquisition and l/U activities 

Separation of acquisition and l/U activities 

Communication channels between acquisition and I/U activities 
User organization atrycture as a source of Innovation selection criteria 
I/U capabilities to deal vlth change . 
' Formalization of procedures governing Introduction of Innovations 

XI. IMPLEMENTATION AND UTILIZATION 

Pre-implementatlon/utlllzatlon processes 

Knowledge/awareness of organization structural constraints 
In search for Innovatxi^ns 

Organization structure as a factor In attitude formation with 
respect. to Innovation , 

V * 

Decision processes 

Routlne/non-routlne decision-making structures 
Formalization of decision-making structures 
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Figure 9 (cont.) • ; . 

Prerlinpleindntationyutilization process char^^ 

.ForBationalization of producer-user interface structu^^ 
Structure attributes of user Ihforniat ion system 
Iiiqjieinentation •« < . . , 

structure of implementation capability ' 
.. Degree of specialization 

• . Degree of integration 
. Extent of openness 

. Evaluation and feedback procedures 
• . Intergroup interface structures 
• ] ^"cess characteristics • • ■ , , , 

Impact of ^technology being implemented on us4r 
organization structure . , " ' 

; Organization changes resulting from impl^tationT process 

Interdependence of implementation and utilization activities 
Adaptability v.^ 

Changeal)lllty - ■ , ;"V^ 

Utilization 

Flexibility/stability 

V . Centralization/decentralization ^ - 

. Complexity ^ 

\ • Formality /informality ' ' V 

, . Intergroup 'interface structures 
\ * Specia^li2:at;ion - ' .i! ' " . ► 

v-j^ \ . • Integration ' / , 

' ' - . Adaptafeility ' . ^ ^ 

• ^^^Seallllity ' \ 

Process cEaxacteristics 

• - OW^atlonal changes reaulting from utilization process 
. • utSizlS'^^^^^ 

Organ^ation gtructure as a barrier to innovatifn 

■ ' s^ucSir "'^''^ ■^'''^'^ ^ " organization ^ 

■' .' 4' . . ■ ■ • ' ' ■ ■ ■■ , ■ ■ 

^ ^®"*=*:fl^'2^tiqn of decision-making authority 
^ . Loci df external conta'cts In user organization 



Figure 9 (cont.) 

- " Structure characteristics of user capability to select, 
adapt, utilize, maintain and modify in^vations 

. Seriaiity of these functions in specialized units 

VBalanced development of these capabilities 

Structural characteristics of users as a function of adapter 
categories - 

. Innovators " ' 

•Early adapters * * * 

. Early majority ^ ' ^ 

. Late majority 
• Laggards 

Reinforcement of change ag^t ^i^tir^fe^es by specialized 
organizat;lon arrangements 

Legitimating of changeabiCLity in specialized staff 
organization . ^ 

\ Assistance to line managers acting a changeability 

Organization structure as a staCus building (or detracting) 
factor for inqjlementers and/or utilizers of ^iijUovations 

Location of implementers and utilizers in 
organization hierarchy >^ ' . 

Relative status of implementera^nd utilizers 

Producer characteristics Influencing 'organ^z^ion of user implementation/ 
Utilization ' 

Producer cMability to develop user organization anJj4)ersonnel 
during ir^ementa^ion \ . 

Producer capability to provide contitiuous assistance to ixser 
organisation over a period of^^^tained utilization 

Producer/user relationships "^ vv 

Interface conf igtiratiou and liaison relationships between user 
and sources of information during I /U activities ^ 

Ifiter-organizational arrangements between users and producers 
.during I/U ^ \ 

Permanence of relationship 

Prior Utilization of particular user^fflpucer 
Formalization of relationship . r 




Differential in level of development pf user and producer 
organization "^'^ ^ 

Specialized^ser and/or producer Interface arrangements, 
specialized cn^ganizations, liaisOTi ^r;pangements, 
communicat:ions->channels or authofity patterns established 
during X/U activities ^ / 
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XII. EVALuiriON RESEARCH 

User organization structure as an evaluation criteria 

As a factor influencing success Cor failure) implementation 
" , ^r utilization process ' V ' 

As a factor determining future innovations requirements 

As a^factor suggesting or requiring modifications 

• In the organization . 
.In the innovation*. 

% ■ ' 

XIII. SUPPORT SERVICES ^ 

User liiUdkge with support systems 

During implementation 
. During utilization i 

^ser ability to utilize support systems 

. During implementation^ ' 

. Duririg utilization .m ' 

,^ )■ 

XIV. ADMINISTRATIVE PROCESSES 

Relation to superordinate system administrative processes to I/U 

processes in user organization, . 

• . ' , - «>■'■'. . . . 

. Policy formulation functions 

. Authority and Control jf unctions 
. Planning and facilitatlve functions 
. Advisory and consultive functions ^ 
V • Communication channels , 

. Organizational linkage to I /U activities • 

Relation of coordinate system administrative processes to I/U processes 

V. Advisory and consultive functions 
♦ Information distribution functions ; 
♦.'Communication channels 

. cPtganirational linkage to I/U activl^t'ies ^ 

Relations(hip of intra-organizational administrative processes to 
i/U dctivities , . 



ige between administrative elements of R/D&I system 
V ? pi^o^ with I/U activities (see also '4' 

; ■-'"':lab"oVe> " '^i • ' . 

> Vrtbx^tY/^^pi^ innovative* activities of tha type under 

:;;v;^consfderat^^ • \. 

; P6Jtdl.ci;H3 ^^^^ ^ 



Figure ^f'-(c6ftt;0 :/^>--'-:,^ ^ ■ 

Recbgnitibii-of JLn^ortance of I/U activities 

Assigiynent of risk to organizational units during' I /U activities 

Provision for development of specialized personnel for I/U 
— ^ajztivities \\ * 

. Utilization of specialized management techniques to in^rove 
. I/U processes / 

■ , . ' . ■ ■ ' .' ■ . 

Accouatabillty f 03: I/U activities . 
Respons^billtgl' for I/U activities 

^ V Establishment an4 utilization of specialized procedures to monitor 
control and evaluate I/^^ctlvities 

Coordination of I/U activities among rj^leyant organizational 

• 8ub|||lltS 

Deddlon-^maklng procedures governing I/U^actlr^ties 
Specificity of rules and procedures 
Degree of participation in decision mllaking/ ^ 
Deg3?ee-of in5)ersonality of dec^tsio^'"^maklng 
Hierarchy of authority 
Homogeneity of decision making 

l/U subunit representation in de9lsion making process 

'Centralizatlon/Debentralizatlon of decision making structure 

System design and development \ 

Ej^nt to' which I/U activities are explicitly designed 
"Tarsus evolved) ^ ; ^, . 

Provision for changing I/U activities ^is a systematic 
basis. . - ' 

.XV. PERSONNEL. BASE A ^ ; 

Specialization of I/U units with^^espect to personnel base and training 
Organization status systems between implementing and utilizing units 
Skill mix/mass required for implementation ■ ^ 
Specialization of I/U personnel ' 
Local/cosmopolitan orientation of I/U personnel 

Differences in characteristics of implementing and utilizing units 
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/ ■ ; . ■ ■ ■ 

XVI, FUNDING 

Characteristics of funding process which influence I/U activities 
Adequacy of funds allocated to I/U* activities . , 
Regularity and stability of funds allocated to l/U activities- 
Regulations governing funds to I/U activities " - 
^ Responsiveness of funding system to changing I/U needs 

Organizational constraints in the allocation of funds to the 
.^f?^^^^tat±on, utilization, and maintenance of innovations 

^^l^etary procesis in user organization ^ 

Participation of I/U personnel in determining budget governing 
their activities 

Flexibility of budget procedures to changing I/U requirements 
XVII, INFORMATION FLOW - : ' 

Structural characteristics of user information networks during I/U 



f^ocess ■ '\ 



V 

(De( 



Information channels 

. Availability, 

. Utilization . 

. Performance characteristics 

Information dissemination patterns 



TII, INNOVATIONS 




Decision making structures required to initiate -implementation of 
different types of innovations 

• . Optional I % • 

. ^ ' • Authority 

. Collective * 
. Contingent 

Organization attribute as a factor influencing the type of innervation 
implemented . ^ 

. Compilexlty \ 

. Size , ' 

. Centralization 
. Formalization 

. Ratio of proffessional to non-professic^ial 
Cohesiveness /of group membership 

• Homogeneity of group members 
. Interperson^ relationship 

• Technological processes 
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.Figure 9 (cont.) «r ' . . 

Technological level of inhovatipn' av:4^LVfties 
Current s tate-of -ar ts relevant' tp innovatidril^. , * 
- Reliance on !'science'' versus ,"artr'rin I/.D acjjivi^t^ , 
Innovation at tribute$|f which inf liiencp the L/!| ^ro.ces^es'''l^^^^ 

•Jmpleinentation »n ' / < * ^ 3 / -^^ 

. Terminality 

. Interpersonal relationsliips 

• Public versus privacy 

Utilization 

. Susceptibility to successive modification 

• Gateway capacity , - 

• Gateway innovation 
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be identified by a synthesis of past research on l/U activities, 
by an extension of findings to related matrix cells, and by de- 
duction or induction from the matrix. In all cases this process 
also results in a basis for further research. 

■ ' ■ . . « ■ _ . \ 

The critical structural attributes that have been identified by 
this process are? 

. ■» 

1. Formalization ' 

2. Integration/Differentiation j 

3. Routini&tion > v 

4. Institutionalization 

5. Complexity 

6. Centralization/Decentralization 

The critical contextual features similarly identified are: 
1. InstitHttions * ' 



2. Implementation/utilization 

3. Administration 

4. Innovation 



2. Selection of A Subset of Critical Interactive Dimensiong|i^of Structural 
Attributes and Contextual Feayiures for Illustrative Analysis. 

Figure 10 includes aril the key interactive dimensions of interest to 
our analysis,^ This provides a basis for the foinnulation of a variety 
of topics for more intensive analysis, with each row, column^ or, r box in 
the ^matrix being a pot;et!|^al area for inquiry and analysis. For ex- 
ample, "institutionalization of l/U processes" can be examined in terms 
of any or all of the contextual features. A given contextual feature, 
such as "administration" can'be examined in terms of all th^ indicated 
structural attributes. Finally, one could, look at a specific intei;- 
action, for example the relation between "formalization" (a structural 
attribute) And "innovations" (a contextual feature) . 



ft 

CONTEXTUAL FEATURES^ 




STRUCTURAL 
ATTRIBUTES 









F^rma 11 za t Ion 










Integration/ 
Differentiation 










Routlnizatlon' 










Institutionalization 

i> — 










Cdmplekit'y 






4 




Centra lizatlon/ 
Decentralization 











IDENTIFICATION OF KEY INTERACTIVE DIMENSIONS BETWEEN 
STRUCTURAL^ATTRIBUTES . OF ' 
USER ORGANIZATIONS AND CONTEXTUAL FEATURES 'IP 



FIGURE ID 



^ s 



However, each of the contextuw. features listed in Figure 10 ' can 
itself be discussed in more/ietail. For exaii|>le, "Institiit^ns" 
deals with (a) intersystem linkages , (b) intrasystem linkages, 
(c) R&D system functions, etc* This added detail permits a more l 
specific set of interactive dlmensiotis to be selected and so in 
Figure H we repeat the matrix in Figure IQ but with the con- 
textual features described in more detail. 

■ P ■ ' 

The shaded^ areas in Figure 11 denote the particular topics that we 
have selected for our illustrative analysis. In the process of our 
analysis thus far we' have greatly reduced our focus of analysis—' 
to a level of greater ^ecificity. It may be argued that such a 
micro le^el of analysis has little utility in terms of the general 
problemkfof l/U. Our contention is that^such a micro-analysis, 
insofar as it delves from a broad and general systems perspective 
o£ Uifi^R/D&I ccKext and^progressive levels of reduction does not. 
lose "sight" of the overall system and because this process of re- 
duction permits an identification and systematic analysis of tlie 
key critical factors in the process, has significant implications 
in terms of research and policy use. 

From Ftgtire 11 we may now draw out those topics^ that we have selected 
for illustrative analysis. Figure 12 summarizes these topics and also 
includes the particular^^b-issues of ea^h of these topi^fs that we will 

be looking at. The matrix in Figure, 12 thus' present 

i • . — — 

of ^dimgjzsions and issuesuthat «we are now concerned. 

•The sub issues' that have been listed under the main contextual h^ 
are defined andT^iscussed below: 

A. Pre-Ifflpyiljlentationy^ Processes 

Those user activities resulting in the initiation of the innovation 
process. 

miP^Knowledge -Awareness ^ 
Attitude Formation ^ 
Decision to Adopt • ' . 
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INSTITUTIONS 














1. 


I^teVsystem 
Link^ces 
















Intrasystem 
Linkages 














3. 


R&D System 
Functions 










J*-- 




IMPLEMENTATION/UTILIZATION 














1. 


Pre I/U ProcesseX^ 


X 




• 


X 


X 


X 


2. 


Pre I/U / 
Characteristics 












i 


3. 


Producer- i 
User Relations \ 














ADMINISTRATION 














1. 


Superordinate 














2. 


Coordinate 














3. 


Intra-Organizational 


X 






X 


,x 


X 


INNOVATION 






J 






i 


1. 


Attributes 


X 


— \— 




X 


X 


X 


2. 


Type 


X 






— ^ 

X 


X 


X 


3. 


Perceived A£€ributes 















0 



KEY ItTTER ACTIVE DIMENSIONS WITH ELABORATED CONTEXTUAT. 
FKATURES AND IDENTIFICATION OF TOPICS SELECTED FOR 
ILLUSTRATIVE ANALYSIS 

■ FIGURE 11 
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Structural Attributes of l/U Processes 



• / 

■ « 

Coaparative Features of 
Contextual Analysis 


o 
(d 

N. 

1-1 
f-l 

O 


♦ * 

* 

1-1 

X 
O 

8 


Centralization/ 

Decentralization 

- >• 


Integration/ 
Differentiation 


Pre I/U Process 












rKnowleMge/Awareness 










-Attitude Formation 










-Decision to Adopt 


r 








Intra -^organizational 
/Administrative Processes 










Decision-Maker Characteristics 












-Goal Orientation 










-Time Perspective ^; 










-Interpersonal Orientation 










-Sub-unit Membership 










-Openness 










Innoirations 










Attributes 












-Techn'bloji^ical Level 










-ProKrammed/Unprogrammed 










Types 












-Optional 










-Authority / 










-Collective \ 
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B» Intra-Organlzatlonal Administrative Processes 



Refers to ail user In-house management processes sucH as de- 
cision making, plannli^, organizing, coordinating, control- 
ling, ^evaluating. 

. • . . ^- , ' ■ 

a. DeclAon Making Characteristics 

Focus - Point lu; the organization where an individual or 
groMp makes a decision. 

Flexibility * - The ease with which a decision structure can 
be modified. 

Hierarchy - Extent to which decision structure is organized 
in a clearly defined chain of comaaand. 

Re-coofiguration - Extent to which decision making structure 
la re-formed to make a different type of decision, i.e., 
adoption, aoquisition. Implementation, and utilization. 
Information Flow - Communicatlo^^f intelligence, facts, or 
data which are used as inputs to the decision process.^ 
Uncertainty Faced - The extent to which there is a lack of 
conviction, absence of evidence^ or lack of certain know- 
ledge such that a decision can onl^ ^e made on subjective 
probability estimates of outcomes ^f events. 
^. Participation - Extent to which inclusion In the decision 
process is shared by organization members. 

" b. Deeision Maker Characteristics 

Goal Orientation - Extent of dj.f j^rences in decision making 
premises as a result of membership and identification with 
an organizational sub-unit. ^ 
Time Perspective - The length of the period considered by 
the decision maker In evaluating decision premises and) 
outcomes. 

Interpersonal Orientation - The manner in which organiza- 
tion members relate to each other; primarily in terms of task 
versus group and personal versus Impersonal actions. ^ 



/.V 
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Sub-unit Membership - Belonging to a formally designated 
functional sub^dlvlslon of the organisation on to an In- 
formal group vlthln the organization*. 

Openness - The degree, to which decision ttakers are oriented 

to activities, events^ and Influlnces beyond those currently 

Included In the objectives, policies, and programs of the 

■ 

organization. 

y 

C> Attributes of Innovation 

• ■* 

Attribute - A characteristic or description of some quality or 
dimension of the innovation.^ 

Technological Level - The extent to vhlch an innovation Is 
based on scientific knowledge or is' designed, engineered, and 
produced according to scientviflc principles or based on con- 
cepts, techniques ^nd methods derived from a scientific base. 
Programmed/Unprogrammed - The extent to which the process of 
innovation can be routinlzed, i.e., a pre-set patter^ estab- 
lished which can be replicated when similar conditions arise. 
Unprogrammed innovaticms are those which are unique and re- 
quire specialized I/U procedures. 

D> Innovation; Type ^ 

Typ^ - This refers to the type of innovation based on the 
adopting unit. (The followlnAgHassification scheme was 
devised by Rogers and Shoemake^Pl97l, pp. 36-37). - , ^ 
Optional decisions "are made by an individual regardless of 
the <lecisions of other members of the system. Even in this 
case, the individual's decision is undoubtedly influepced. 
by the norms of his social system and his need to conform to 
group pressures. The decision of an individual to begin to 
wear contact lenses instead of eyeglasses, and an Iowa 
fanner's decision tq adopt hybrid corn are examples of op- 
tional decisions." - ♦ 



m 




- 699 - 

Collective decisions "are those which lndlvidual| In the 
social system agree to make by consensus. All must conform 
to the system's decision once It Is made. An example Is 
fluoridation of a city's drinking water. Once the community 
decision Is made, the Individual has little practical choice 
but to adopt fluoridated water." 

Authority decisions "are those forced upon an Individual by 
someone in a superordlnate power position, such as a super- 
visor in a bureaucratic organization. The individual's 
attitude toward the innovation is not the prime ^factor in his 
adoption or rejection, he is simply told of and expected to 
comply with the innovation-decision which was made by an 
authority. Few research studies have yet been conducted on ^'^ 
* this type of innovation-decision, which must be very conmon 
organizational society such as the U.S. today." 
gent decisions "are 'a choice to adopt or reject which 
"can be made only after a prior, innovation-decision, in- 
^^j^jfidual member of a social system is free to ada|)t or not 
to adopt a new idea only after his system's Imlbvatfoii de- 
' cision. A teacher cannot adopt or reject ^^h^ use of. an 

overhead projector. in his classroom un school system 

,has decided to purchase one; at that point the teacher can 
decide to use or reject the overhead projector.". y / \ 

Thus far our major objective has been to demonstrate how the con- 
textual analytical method is applied to a specific problem (in thiV 
case l/U) , and how the focus of analysis is successively narrowed 
to a point where meaningful, context specific and policy relevant 
analysis can be ^nd^rtaken. ' 

have now reached the end of this stage of the paper. We have 
|hown how the selection of a particular subset of interactive di- 
oensions of structural attributes and contextual features is 
carried out^ and we have elaborated ,on the details and specifics 
of this subset. ^r. 





In the next sectiqnr, we . take this subset ^nd demonstrate hW the 
actual, analysis that can be. carried 6ut once this stage is ' 
. reached. As we haye been maintaining all along, this analysis ' 
y s primarny illustrative In nature to give threader an 
idea of how the contextual \nalysis can be applied to a par- 
ticulaf areb or situation. Thus, n<y claim £0 completeness is 
• mbde. ^^However, even when carried' out fot the 'purposes of 

illustration, tht richness andxdete^U. th^l^;,such an approacTT- .. 
provides is "quite evident. 
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:' VII ILWSTRATIVE AN Af;YSIS OP^^CTED lOT^ , ^ ' ^ 

, STRUCTURAL ATTRIBUTES ANl.CONTE&rM. -FEATuift^ ' ' • 



Analysis is possible in 6a0tr^iM^TS&ct;^ the 'njiatrix in 

;f'MSure_l4. We shall follow the^ strategy of of 

the structural atWlbutesi'^colUmna^ one at;^a',tini^ arid • 

^^^ling with tha various ^^^rifextual issu^Bi, tkiat iiiteract < 

wtJJ^ Jt. Our treatment' j^ir, a^ alw^^^ 
„ understanding of which are the more crit:ica^^'^^^kia ro^^^ 

issues atifl fact^KTs whosehi examination 

vide more valuable Insights for both>r^aMr 

1> Formalization ' y%A . ■ . ^ ■ : ^ ^f - ' i ^ 'i?^' - 



^ Flfiuge 1 3. shows iss.«^V'tha|^W^ here 
'.in- terms of thel? intera^ibn wl^Kf^^^^Tikct^ji^^^ of 



^ A > Pre-Impl^entatioj^ S&oceases . 

* ^^"1®- placed within 
> the orgafiizatlcSl^m f^^^ pro,' 

-dedi^i^s in'performing^ne's jobp,T;t^^ strua^pafal charac- 
, texiistlc .will usually act to. facilitate thfe implementStion 
, aw4 uCilfzatibrti- How\aver, in pre-l/u activitits, espe- • 
;cially the knowledge^awareness stage^t^e assumption is that 
>V/^*^yip*^ fipphf?^® rigid rules and procedures may prohibit » 
organizational declflll^on makers from seeking nej/ sourp^s'^of 
inf ormation.. There is ad^ oppo^plWijty for them "to 

betbme m9i^ia kware pf^ potential innovations or to identify 
/ organiz^^^nal performanc;^^^^ in those^in- , 

stances when performance gaps are identified, rules and. 
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2. 
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* These differfi 
^ atid during I 




rements for formalization P^^^o to 
L tdT a dilemma for the manager an^ the 



desiigners o^iptganlzations*-- 'So long as our general level 
bf formalization is maititaihed throughout the organiza- 
tion. What is ajppar^ntly i^equired Is a lower level of 
formalization during initia^on and more formalized pro- 
cedures for l/(tJ activities. ^ 



0 



To the extent that the s^ne ixulivLduals qp groups are 4|i 
involv^ In both t;he initiatldn and impilfementat^on/utiliza- 
tion phases 9 the need to alternate between pper at ing 
styles poses an additional ||:oblem for organization mem- 
bers. That iS| it becomes necessary tp op0;j^ate and 
manage in a more self-ccAiscibus manqM" than if one were to ' 
constantly use the same rdlea aind procedures. 

in any case/ orgajiiiatiohs will differ in the success 
they experience in l/U activities to the extent tbat an 
appropriate level of formalization can be attained^ in both 
I/U and pre-iyu activities. 



Intfaorganlza'tional AdmiiiiMllrative P^ce'sses 



Deibteion Making Cha^racteristlcs 



Locus - In organizations, g the decision to adopt^n 
innovation may be made in k different sub-unit,1:hanL - 
the sub-unit in xi^ch the innovation is 'impl^me|fced ^, 
and utilizt(id. Therefore^ it is essential to idintdJEja^. 
the locuis of decision maiding which corresponds to^H^i^- 
var^ous stages of the innovation process. For example^ 
ttiidi'^r^^ tWfe locus of the adoption >4ecisi^i^ is from 
the .l/u|Pnit in terms of a hierarchy of "authority^ in- 



X 



/ 
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tervenlng functional sub-urilts, or geographically dis- 
tant headquarters^ the more compensating organizational 
mechanisms (such as liaison personnel or j^ucational 
programs) must be Introduced to insure acceptary:e in the 
- implementafcion/utilization unit. In general, the more 
• distant the unit making tie adoption decision from the 
I/U unit the "^fcreater is the need for formalized pro- 
cedures linking the two units. 

Other effects of the locus of the adoption decision in 
relation to the I/U unit can^Ve traced. A few ff these 
are noted below In propositional form: ^ ^ 



1) The greatCT^On&v acceptance and/or perceived legitimacy 
of the adoption dedislou unit by the I/U unit, the 

^"Tlop and the more effectiveL 





The fewer amflHMBi^ll^^ and interpre- 

^ns, of organizational* gdals;:.1^j^^ two units, the/^ 
the Wat e of adoption, and ^chp^^ 
cess. " 



3) Thi greater the authority of the unit making the # 
adoption decision 3?ela^^ive to the I/U unit the greater 
1?f impl^entatlon^^O^e likelihood pF sus- 
Implementation on ^f^^s f>asla alone cannot be 




pre -determined) . 



Jgtexiba.:^v# - Organizational st^in im Introduce^bj^ rigid 
Adherence to foriqj|J4i^^aNi)rocedure^|^ l/U activities in 
the face of the felt neeof^for and the tendwcy to utilize 
more flexible decision making procedures, relating to l/U 



processes.. Such strains are likely to occur In orapbiza- 

' "If' ■■ 



tlons which originally developed along bureaucratic lines 
narrow and confining procedures governing; th'e Intro- 
ductlon of innovations, and which are now facing the need 
to Introduce Innovations ^t an Increasing rate «and level 
of complexity, y 

Basically the tenslon^etween formalized procedure^^ and 
flexible decision rules' In the I/U processes Is resolved 
by modifying the organlzat^on^to li^clude an enlarged set 
of response modes to accomodatV^^^Lnew situations, each' 
one of which can still be covered ^pbt;»J^st to «some ex- 
'tent by formalized proce^^es. To^do this requires a V 
higher order of organizational developmenti^nd Internal 
capability for organizational design. To the extett that 
organizations are able to do this It will be possilj^le 4:o 
satisfy the dual constraints of fomallzed procedures^ at^^ 
flexible de^sion rules. 

. Hierarchic A clearly artlculated^hlqralhchi^al decision 
making structure t^s to relnfor^je formallii^ I/U pro- 

.^ceduifes^that ^^^^^1^ distiiguj.shlng characteristics 
B^^^bureOTcratlc ^^nlzations In fact, these and the^ 
Other characftfiris^l* <^eattires of^ the bureaucraSic modelV 

(i.e., a clean-cut division ot l^bqm tjcqpersonal/as^^gn- 

-ment of tasks ein>loyment based |jn technical qualifi- 
catilLons) are so s^^^ inljgtfed^ 

that they tenl^to rJiuce J^he le^^jand^sc of innc>yation 
*to those factors which are.^it|*tr^^i^ 
minor changes or additions to e3^1^iri| ^ syfi^ 
changes forced on the organization "t^rou^ efk^er^ 
thorlty or environmental ch^jjjj^ 



Transgapnal organisations i,e., those undergoing ^n 
evolusR)n. from the the adaptive orgarttza- 

tlon, present an interesting set ffor contextual analysis. 
In these cases, the tendency la for- both hierarcjpi^al 

'8i 
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decision making and formalized decision rules to give way 
to more flexible an^lkdaptive change patterns.. The dif- 
ferential rate of chang¥ in these and other bureaucratic 
features will cause dygfunctional patterns to emerge^"" tor 
example, if less hierarchical decision patterns are in- 
troduced without changing to formalized rules governing I/U 
activities, the ^fate of introdtxc^A^hange is likely to be 
accelerated, but the rate of uiur^^^sful inq[>leroehtati6n 
and/or utilization is also likel]^ tt^ iV|crease as at^enqpts " 
are made to introduce innovations which do not fit the for- 
malized rules gQV)»:|^i»lng these innovations. Also, the 
levels of fruis^t^fe^^^^ and ambiguity among 

decision makers in ^the initiating and adopting unit 
likely to increase. ^ 
^ ' ' ' m- 

^ Rec#tf iguratlch This factor refers to the ability of 
organization menders to re-form in different groups, de- 
pending on the Jecision or operational task in the in- ^ 
novation qycle* Tjiis facto* is especially important when 
the same individual participate in different groups 

performing Inqpvation tasks or when the same group pef^ ' 
forms severe]!^ innovation tasks. Formalized rules and 
procedyres may interfere with the ability of organize- " 
tion menibers to re-configure, unl^s there ^re alternate 
procedures £|i3r. different situatloiie and sufficient flex- 
ibility in switching to these decision or operating modes. 

■ • ■ ■ / 

Information Flow - Each stage of the innovation cycle has 
diffeirlhg i|iformation requirements. %he contrast is es- 
pecially evident betwee^ the initiation 8tag||. (knowledge 
IS, ^attitude formation, and the decision to adopt) 
£n the in^lem^ntation and utilization stages. In t^e 
foxWer, there is need for a jEs^e flow of i,^forma^on aimed 
at increasing current awareness,^ evoking interest, and 
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/evaluating and deciding ao^l alternatives, m the latter, 
the 'need for infcT^tion is limited to;the innovation se- ^ 
lected and how to install seryice, maintain and utilize it^ 
This second type of information is more readily collected 
and maintained according to forraalizecl decision rules than 
the first, P^^y because the information is itself more 
routinlzable 4n nature, and also because it is more easily 
organized according to its utilization. On the other hand, 
informatlotrauring the initiation s\age is more difficult 
to identify, to obtain an^T to ^sseiSQ. This iar due in part 
^ to the uncertainty of thj^.v^^^lnovati6n process itself, i.e., 

iby^at criteria is the relevance, quality and quantity of, ^ 
the information collected. determined? Secondly, who is ^ 
^sponsible for obtaining this information, bringing it to 
the attention of decision makers and other organization 
members? / 



Such considerationd become important in d€t$lgniag an infor- 
inatlon system for an organization. Apparently what is re- 
quired is ^n informatioji system modulated according to the | 
' stage of the innovation cycle under consideration. For- $ 
malized procedures for this system may serve both the ini- 
tiation and I/U phase, but the orientation and scope of 
this formalization will vary If the innova- 

tion Procesji is^to be effective and efficient. To the 
extent that one informatijC>iy<system with undifferentiated 
levelat of formalization -^-jidhered to the system will be 
both ineffective and inefficient. ^ ^ 



Uncertainty - Innovation is accon^ianied by uncertaixi|y 
throughout^all its phases from need identification to sua^ 
tairied utilization, Formal^ed procedures are geared to 
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reducing uncertainty where possible » by providing organ- 
ization members with clear cuH decision rules^nd oper- 
ating procedures. During I/U phases » formalized pro- 
cedures have the Intended effect of reducing uncertainty. 
However, fdtmaltzed .ru]^ governing the flow of Infonpatlon 
In pre-l/U activities ai^e dysfunctional. I.e., they tend to 
cbzistrlct the flow of Information and limit It to certain 
types of Information which the procedures are designed to 
process. * ♦ 

\ ' ' 

Participation - The larger the decision grgup the wbx^ dif- 
ficult It Is to maintain adherence to a formallzied decision 
procedure. Howevijkr, this extended^jpartlclpatlon tends to 



'elicit a commitment tOyirhose Innovatlbtis^ccepted by the 
^^ecj^^n group. Sine* formallrid decision procedures tend 
to fat^lltate r/Uabtlvitles, the problem becomes one of 
Lntatning these ^formalized pro6^^^Bi$^tle at the same 
time extending participation In the decision process. 

Of course,, the advantage of either of these organizational 
attributes itSay be gained In^/U activities at the loss -of 
the other. In. cases when adherence to formalized decision 
-ruli« is stressed, the extent of participation ln>.the de- 
elision process becomes a mediating contextual i^rlable^ 
organizations will vary In both the extent oe^pai^ 
in >dec*i&iidn making and tjixe this partlclp'^lpnV^^^^ 

foirJ<i||^ level of fo^llzatlon pf Vleclslon'^les in tlveri^ 
l/#'p«PAess. . v!^V,f^*|| ' V 

• t>. Decision Maker Characteristics 

poaf^1oi^1 Bntation - Pprmallzed l/U procedures tend t^^jj^arrow 
the go9 oi^ientation tp.Jci^cems of the adopting unit and 



eProcess. This may conflict with the goal orienta- 
tion off other sub-units which are not* so constrained. Equal- 
ly imnfbrtant goal orientations within the I/U unit may vary 
widely^ from individual ta individual with respect to innova- 
tion gtnerally as well as to any glwiin*4^ Thus*- - | 
adherertca to formalired 1/U i>rocedut^^s^^^^ 
basic goal orientation of sub-uni4(ll^l^ra«fc0^^^^ 
innovation. To the extent that basic orientations are to- 
wai^d acceptance of the inhovatlon, tl;iey reinforce adherence 
tb T/U procfed^it^a.. tliey are j^ain Important but dif- 
ficult t^/^^iabldte contextual variableT 




Time Perspective - During .I/U activitie^Tthe time perspective 
ufsually shortens reliitive to'i||||;>i/U user activities for a 
given innovation, since efforts are fpcussed on the itnnediate 
tasks of I/U. This is in contrast to the longer term imple- 
mentions usually considered in the initiation J^hastav espe- 
cially. in making- the decislook to adopt an innovation* Addi- 
/tionnlly, formalized I/U procedures may vary from situt||bn 
to situation depending on the time perspective required for 
the specific I/U activities at^nd. 



Interpersonal Oriyltations - Fqtmalized I/U procedures foster 
and are reinforced by impej«|M^r interpersonal relations, and 
by a task orientation irnrr^^E|piii|i ml hm These di- 
mensions of interper^dhal relations are factors ot great 
significance in organlBeat^ons which are.qttjgmiptlftg..4so«*fo«nal- 
ize I/U procedures. To th«l extent that impersonal relations 
and task oriented behavior are dominant organizational fraits, 
it is hypothesizejl that it is possible to formalize l/W pro- 
cedures. . ' ,cS> - 
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Qpcanggtf * The greater the openness to outside influencee, 
the greater the likelihood of lessening strict adherence to 
^ ^ formalized implementation and utiliza^on procedures. The 
extent of interference is- coi^tingent in the degree of open-* 
ness and the receptivity of members of j:he adopting unit to 
^ alternate innovation options. 



Attributes of Innovation^ f 



a. ^Technological Levels ** This factor is a mo^t^ ^termlnant 
of the type of innovation process required J0r successful ' 
I/U. The larger the innovation relative '^^^^ ^ 
syste^and the greater the amount 0^ sci^npij^ic and tech«- 

^nologi^al information required to complete implementation, 
* the less apjg»licable ate formalized- Implemec&tation procedures. 
The utility of formalized proce<^ea is further reducedj%he 
closer th^ innovation ifi to the frontiers of curjpent scien^ 
tlflc knowledge yhere uncertainty increases and related tech« 
nologied are in rudimentary stages of development. ^ 

b. Level of Programming - The greater the extent t<K^lch the 
i nno va t ion jyro cess can be programmed* the greater thd^.effec-* 
tiveness o^E^^ctnalized procedures fbverning I/U^rocesses. A 
high incidence of unprogramned innovations in an orgatiization 
reduces the need and incentive xor formalized n;rocedures. 

c. ^^^^^VT^^^ Innovations - The four categories of innovations 
, noted Id^he preceding section ( i.eo optional, cOiLlective, ' 

autho^ty, ^nd contingent) vary considerably in the applic- 
f^f9^0^t^^ of^fopnalized ^ocedures during implementation and 



v4U*%itii«^ ion. 



'^^y^^j^^pt'l t y decisions handed down to organizational sub-un^s 
aire probably most amenable to formalized procedures, fol^^ 



by contingent, collective and qnclonal decision^ respect 
tlvel^.v This ordering is ba8edN(&n^h^>N.^idecreasing role of 
tlie fontal orgaiflzation hierarchj^^, t^e adoption decislc?^* 



lis concludes the interact;ion of one 8trudl||p:al attribute, c.g.» 
>rmaIlzatioa of I/U pvocesses^ with several con texlxial features, in 
tking this analysis an atteinpt was made to Consider all contextual 
latures to illustrate' the utility pf this approach. In considering 
:her contextual features* only a few sallervt interactions will/]|fif 
[amine d; ^ 




. Complexity ^' >^ 

igure 14 lists the various issues that topics that wTli^^l(^^»caj^ tn 
his section in tetms of tl^eir interactions with complex^ 
uraP attribute of the user organization.' 




A. I/O Processes 

Compl^ity, as it has been defined in this study is really jault:!/^ 
/dimensional variable, i.e. t^ number of occupational specialties 
in the' organization^ and their degree, of professionalism with a very 
differentiat^|||u|ask structure. Just ho^ t:he^ facets of complexity 
are integrated in the organization during pre l/U activities wiH 
have an impact on their "^functionirtg during I/U phases. In genet^l? 
(1) the larger the nuinb»t of occupational specialties In the 
/organisation-, the higher their professionalism and the greater thfe 
dlfferec^ation of thetr task structureV.and (2) the^^^^ 
€bii5)lexl^ of the organization, the greater the number of propt^d 

innovations! but not necessarily the number of innovations adopted. 

m ■ ' ' . 

r- . ■•• ' . ' 

, The ni.gfa||^^ftte of innovations proposed stems from-^he varied tjaclc' 
' gr^'l^iS^ and di f f er all t* tasks of^rganization members wholhave ct^n** 
Jjii^sequehtly different expectations of what tt4e_X)r^anization shcJujd 
be -'doing, bn the other hand, as Burns and Stalkcrf (1961) point; 

109 ^'^^^ .A 
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flict about whiat should or should not be done." Vith a low rate of 
consensus it becomes difficult for the organization to implement 
^nd utilize new innovations ; or as Wilson describes ife. (1966, pp. 200- 
204), "high diversity (complexity) makes it difficult for any one 
source of authority to force some consensus toward agreement as to 
which of many proposals should be implemented." In short thete is a 
basic conflict between the search for awareness of the innova- 
tion, and implementatiqn. How- organizations resolve this di- 
lemma is of central importance in determining how complexity is , 
used effectively^in both initiation (pre l/U) and I/U stages of 
the innovation process. ' , 

Lacking any compensating arrangement, complex organization usu- 
ally continues to experience a high level of innovations proposed 
and a considerably lower level of innovations adopted. If this 
were to occuV without generating dysfunctional consequences, the 
main concern would be^ the lost number of potential innovations. 
However, negative side effects from this "natural selection" pro- 
cess include group and individual conflict, individual frustra- 
tions, and eventually, apathy and a lack of interest in trying to 
introduce new ideas. It should be noted that some, might argue 
that this "survival of the fittest" approach results in the 
selection of the best ideas. While this viewpoint may in some 
sense be true, it ignores the above-mentioned dysfunctional c6n- 
sequences; it also ignores the possibility that strong personal 
characteristics, political processes, and various forms of influ- 
ence may result ^Ln a poor select ior> of innovations. . ' 

r 

In any case, the dilemma of complexity remains, i.e., how to main-' 
tain a higti ii: -^1 of idea-generation while ij^anaging the l/U pro- 
cesses so ph. le fate of adoption is not lowered as a result of 
a high level of conflict in the later ^stages of the innovation cycle. 
Sources of resolving this organizational dilemma becomes a key con- 
textual variable, especially in highly complex organizations, as ^ 
well as one experiencing a transition toward increased complexify. 



The decision making process in an organization may interact iii 
a. varl^ety of w^ys with organizational complexity, but in all \ 
cases the key point* is the extent^ to which the decision making 
apparatus' and process i^orporate the various dimensions' of r . 
the decision making process • We may pose the following question 
related to Complexity. " ; ' 

' ■ \ ■ ' 

1. Which specialties or professional groups are repre-' 

sented in the decision process?]^ How do the relative 

weights thei^ influence deteWine the locus of ^ 
decision making? - • . » » ► ' ^ 



/ 
> 

/ 



2jt To whiat extent is varied professionalism and a large 
nu^iber of specialties reflected or not refle^ed in a 
m^re flexible decision process ?. . . v . 

/ . ■ ' / ■ ' ■ 

/ 3. How;; does professionalism and varied task structure 
inhibit (dr facilitate) re-configuration of the deiciision 
makingtapparatufi in the pre* -I/U and l/ljf stages ^o'f^in- 
novation? \ . ' • ' 

4., How is the. increased flow of information,9\Jhich is a 
^ requisite .to hlgher\levels of professionalism and dif- 
' fere^itiated task structure (i.e., complexity) , incor- 
porated in the decision^ proces3? . ^ 

... . ' ■ ■ - ^ ■ ' 

5* Hdw does the^. level ^ of complexity in an 'organization 

■ \ ' , * 

affect the uncertainty faceci in the* decis^ion ^process? 

■ .. . .. . i . 

6. How is the level of partici^tion in the'depision 
process changed as a result of increases in the level of 
professionalism and dif ferentiatioi;i of task structure? 



These and simild^ questlcftis point to the intimate connection 
between complexity as a structural attribute in l/U and the 
decision processes governing these activities., 

ir * " ■ , , ■ 

However, the ;i;ate, scope, and \evel of professionalism, as A 
' -well ^8 the complexity of task structures varies considerably 
from organizaltion to organization. .At the same time decision 
making gradually (^ange^ from ai simplistic centralized, hier- 
archically organized process to^ more participative, horizoa- 
tally organized less formalistic process. The rate of this 
process of change has been so varied from organization to • 
organlzatjbQn that few generalizations beyond "overall tenden-* 
cies are possible. Highly centralized autocratic authority* 
patt Ans rema4.n in organiisatiphs^ with hi^h levels of pro- 
fessloaalism, and other ^org'anizational .attributes ate re- 
quired to explain differences in xiecisionNstructures^'in what 
'appear to be organization^, at similar levelso? complexity. . 

" ■ . - , . ■ * . . j . ■ _ 

• ■ » 

b« Decision. Maker Ch aracteristics 

J ' ' ■ ; . • 

Higher levels of professionalism tend to result in cha^ges^ in 
^orientations. That is, goal orientations become .mdjce coSmo- 
p61ita;^,0&nd professional and the ttipe perspective b.ecomes 
mbre, long '.range. To the extent that these ^professionals par- 
ti^:ipate'' in, or at least influenceij, the, decision making pro- 
'cess, these tendencies do not autbmatically facilitate I/U 
processes whieh .require more attention t6 the immediate t§sks 
of installing and utilizing innovations. However, it is 
dangerous to generalize- since the* installation of -a particular 
innovation may be perceived by these- same professionals asr 
.serving their perso^l long tferm goali, thus stimulating their 
desire to cooperate in I/U activities. point is that 

they are not always organizationally Oriented and this is a ' ' 
prerequisite to the implementation process. 
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[ With Respect to Interpersonal re la tions a n d opei?nefla, prn^, 

fessionalism engenders an impersonal outloolc.- At the same 
time the problem of risk taking, the need to exchange in- 
formation and results, and the^;^eed to cooperate on structur? 

^ a problem, an4j^, dividing it into manageable tasks all re- 

quire an .openness and trust which facilitates' group inter- 
. action and consensus,. To the ejjitent that this is reflected 

\n the decision ptocess regarding new innovations it may ' 
, facilitati' their introduction and' implementation. Thus, 
prof ess ionaliSEQ, and varied t'ask structure can strongly in- 

fluence^.th^ extent to .which thp^above mentioned attributes 

> ^ . » / 

• of openness vand trust are reflected in the decision process • 

wi|h, respec:t <to Innovation and^as a consequence, influence 

the rate of adopting innovation as well as the effect! varies s 

of 1/U processes themselves. . 

C, Attributes oi^ Innovations \ 

""^^ ' ' " \' 

■ . ' 'it^ • 

Higher levels of organizational complexity are likely to corre- 
late with higher technological levels of innovations being pro- 
posed by organization members, ^his would result priitfarily from 
the ttairxlng and orientation of ^professionals who tend .to operate 
on a^Jevel of sophistication commensurate with their education, ' 
e^^perience and assigned niasks. Conversely, this same trair^it;ig 
may .or may not result in effective I/U activities. While the 
level of expertise- required to install and utilize a given fti- 
: novation may be assured by the ^professionalism of the staff ^ it 
be blocked by other professionals anxious, to see their in- 
•novation adopted. 

While this Is a general tendency as indicated in the above dis^ 
cusslon of pre I/U activities, more technologically advanced 
. Ideas are likely to increase group conflict over their adoption. 

First, since they are likely to be more expensive they us^fe a 
^higher percehtage' of scarce organizational resources for wl^fft^ is 



often perceived as a personal advantage for a colleague." Second, 
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the greater the advantage to a partldulaV group of professionals 
or organizational subunlt^ •^the more difficult ^It Is fibr them to 
see the direct benefits to the organization. Thirdly , the higher 
the technological level of an 'Innovation the more likely there ' 
are to be difficulties In Its Implementation. Only those most 
committed to Its adoption are J.lkely to have the drive and prt- ! 
serverance to Insure a successful implementation » but at the 
same time they need the cooperation of other sub-*unlts. ^ i^' * 

•i D. Types of Innovations 

It might be -^xpected that collective and contingent' decisions, 
would be t lie most difficult to implement in organizations with 
high levels of complexity due *to the need to .get consensus on 
the adoption of an innovation. Conversely , optional^ deci<Blons» 
to j:he extent allowed by the organizatio:a,i might be more 4-n evi- 
dence in complex or ganizajSLons. This would follow from the high 
rate of innovations proposed in this cype of organization; • . 
coupled with the advantage of the same unit bein3 the decision 
and- l/U unit. Aside from organizationally imposed liiiiltations on 
the adoption of-'innovations^there is Jihfi llmltatfon imposed by 
• r the technology currently utilized by the *orgatiizatlon itself. 

Sgm^ technqlogies form a mor^ fruitful ba£|e for innovations than ' 



ntra^d 



3. 'Centralization/Decentralization v ^ , _ J 

' > ■ . ■ ' ■ -'. 

The interaction that will be 'examined i^ere are listed in* Figure 15. / 

■■ ' • " ' 

A.^ Pre I/U Processes . ^ 

^ T— V ' ^ 

The level of centralization operates Iji a manner similar to for- 

malization and complexity. That is , .a given level of centrallza- 

V - / * ■ . * * • ' ' . / ^ • 

tion' which may be^ appropriate for I/U activities mayj be ineffec- 
... ^ ^- ^* 

♦ tive in pre l/U activities. Jtn a similar : manr^r^, the level of 



• ' r 
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centralization required for pre I/U activities relative to l/U 
•activities y and the manner in which organizations develop di£<- . 
ferential levels of centralization for the.^wo areas and/ or set* 
up compensating organizational* mechanisms in the case of an un- 
differentiated level of centralization, become, important con- 
^ textual variables^ 

■ ■ ■ ■ ' ^' ■ 

These assertions are derived from the following analy«iis. Highly j 
centralized organization structures afre dysfunctional in the pre- 
I/U phase sliiice they Inhibit the frtee flcjw of information, ex- 
^change of ideas, and the wide participation required to identify ' 
the various typ^s of performance g{|ps and potential innovations 
to Improve performance. A strict hierarchy, in contrast, requires \ 
adherence to pre-determined formal channels of communication, and ' 
. feedback of only positive information. In contrast, centralized: 
aiithority having l/U phases is more appropriate and effective. 

L' ■ ■ ■ ' • "i 

"The organizational dilemma becomes one of maintaining the benefitsl 
of centralization ih the implementatioi^ and utilization processes 
while finding ways to maintain the flexibility* and openness required 
during pre-l/U activities.. Organizations will differ greatly in 
r their ability to develop an aware^ess^^of the needs of the two stages 
and to resolve t^em effectively. . 



]/Admlni 



B. Int'raorganizationa]/Adm:^nistrati^ Processes 



a. Decision Making Characterist?Ics ' 
■■ ■ , ■ ■ ^ ■ V 

The extent 6f part'H^cipation in the decision making process and 
the degree/qf hi'^rarchical arrangements in decision structures 
are key indicatcrrs of* the amottnt of centralization (or decen- 
' tralieatlpn)'»in decision structured. Alsa, the extent of this , 
centralization in the decision process is reflected in organ- 
ization structures which ar^ strongly, but; ^not uniquely, de- ' 
. termrned by «^ttri1iutes of the decision process. 
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has a direct impact on the Innovation process In both the 
Initiation and Implementation 'stages. 



In addition. Increased participation^ In the deo«!|Lon proces's 



In general. It appears that more participation In decision 
ipaklng results In a higher rate df program chang«ui.e., 
adoption and utilization of Innqyatlons. This tendency Is 
accompanied by a less centralized organization structure-, or 

^ as Burns & Stalker's (1961) study revealed, the organic 
structure, with Its smaller hierarchy of authority and wider 

\ Involvement In decision making. Is more ef,fectlve In dealing 
wljth the mote unstable conditions that often accompany at*- 
tempts o^ Innovation. 

b> Decision Maker Characteristics 

Hierarchical centralized decision making arrangements, coupled 
with strict adherence to procedures, tends to foster Impersoiml 
relationships. This tendency contrasts with the need of 
organization members to express their own viewpoints, espec*- 
lally wheti*they differ with other members of the 'group. At the 
same time wider participation allows more personal expression 
and an oppo^unlty to articulate differing, often mllnorlty 
opinions. V , ^ 

This open expression enforces the diversity of opinion noted 
aboye in discussing organizational complexity. - As £f conse-* 
qu|^4ni^e, it becomes more difficulty for the organization to 
gathel^ influence over participants with this diffusion of 
power and authority (Wilson, 1966) . 

. From this perspective the problem of (?he^ organization design 
and the managlir is more difficult -than simply determining the 
level' of centralization (or decentralization) required' during 
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~ pre-I/U and I/U stagfss. It also becomes necessary to de- 

termlne, in a given context, the impact pf participation 
in the decision pjocess on innovation. For example, wider 
participation increases the rate of||nitiation, ^nd in many 
cases the rate of adoption of new ideas. But it also re- 
sults, in a loss in influence of the organization over par- 
ticip)ants« y . 

As more ideas are proposed the potential for disagreement 
and conflict increases as well as the possibility for more 
Openness and, trust. A. wider participation tends to reduce 
^ conflict by openning up channels for conflict resolution. 
Thus, it is difficult to determine^ a priori, the imjiact of 
wider participation and interpersonal yelationships; they ' 
simply cannot be determined without a fuller specification . 
of other mediating contextual variables. 

^ C Types of Innovations / • ' 

At least so far as overt acceptance of innovations is concerned, it 
is likely that those^ requiring adoption by the cent^ral decision 
making unit in an organization would be most easily inplemented In 
highly centralized organizations., So long as innovation patterns 
are matched with^this decision .process and related organization 
structure, there are no apparent difficulties with the I/U process. 
That Is, I/U can take place fairly successfully- so long as innova- 
tions are sufficiently sl^le and do not require (a) unprogrammed 
Implementation procedures, (b) a high rate of exchahge of technical 
Information and (c) a high level of truant, openness and commitment ^ 
ori the part pf decision makers and organizational participants. 
However, these are precisely the conditions, which are tending to 
, occur in increasingly complex organizations and which^- In turn, 6re 
encouittering- an increased tate and level of sophistication in the 
type of innovation prbposed Hind adopted. 
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sse two structural attributes can usefully be considered together, , 
jce they are complementary. The. greater the cjegrce of differetiti- 
Lon In an organization the greater the' need to integrate the spe- 
ilized sub-units to acKieve a common organizational purpose. The 
'.ceding sections on formalization, complexity and* centralization 
. underscore the need for differentiation ai^d specialization In p're- 
r and I/U activities. This may take the form of differentiated 
uctures personnel, procedures and programs. For exami)le, Zaltmau 
aL (1973, p. 136) offer a case which is il] ufiCrat i : 

". . .a highly diverse research-and-developinent unit mj£;ht 
generate certaiiy innovation proposals for changing the pro- 
duction process in an organization. These various proposals 
could then be presented to the less-diverse manufacturing 
division, which because 9f greater potential consensus in 
how they view their task, could more quickly and with less "» 
conflict select a proposal for implementation," 

nany organizations it may not be pos,sible to achieve such a larg« 
ree of specialization, " and other methods of differentiation must 
itillzed; These methods become especially diff-icult to dc-.vluc . 
I the same personnel must perform the task of initiation hnd imple- 
:ation. . ' ' 



11 these -situations, there is also a need to devise appropriate 
niques to -link prer-l/U and l/U activities, but organizations diffnr 
heir ability to develop specialized sub-units and silipultaneously to 
grate these units. In this regard, Lawrence and Lorsch (1967) have 

an empirical investigation^of ten organizations in three industries 
etermioe vhat organizational characteristics are required to deal 

different external markets and technological conditions. One of 
r mast significant findings is that administrators in high perform- 
organizations have develoMj^ehdVior patternj? whicj^nable them 




202, > • 



- 72^ - 

J ' *A 

It 

effectively to manage dlf ferentiatloa (apeclaliEatlon) and into- < 
gratlon In accordance with the demands of their particular environ- 
ment. In. .essence 9 speci^illzatlon and integration become strategic 
concepts in organizations for dealing with the impact of contextual 
variables. „ 
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CHAPTER ELEVEN 
AN OVERVIEW OF' CONTEXTUAL POLICY ANALYSIS^ 

The fol^jOwing are summaries of ^oMcy analyses provided by CISST for 
NIE and omer agencies. They are intended to< give the reader an 
understanding of the use of contextual ah^ysis in the policy arena. 
For this purpose > we have "excerpted" pa^es 30-42 from the companion 
policy volum^ (Radnor ^nd' Hof ler 1977) . 

1> Agencv/Fleld Relationships in the Educational R/D&I System 
Octob&r 1976 ' . ^ 

As^presented init^llyr to us by NIE, the concerns of the Agency 
focused on two questions of procifrement' policy: (1) the appro- 
pi^iate' balance between "flej^i-initiated" vs» "NIE-directed" R&D; 
and (2) the appropriate mechanisms for procuring either field- 
initiated or NIE-directed work. Since these two questions are 
special cases of the broader arid more critical issue of how NIE 
and the edjucationai r/D&I field should relate, it was agreed 
that the policy -analysis would focus on^ the agency/ field issue. 

In thinking about this issue, we were struck by the rather fun- 
damental and broad-ranging implications of the questions raised, 
especially when viewed from the perspective of our understanding * 
of R/D&I systems and processes and of the total, interactive^^^o? 
cesses in which R/D&IS^ systems and processes exist and operate.. 
Thus, there were some fundamental concerns which needed to be 
examined if the questions posed by NIE were to be responded to 
in an operational, policy and strategy relevant manner. These 
fundamental concerns included: 



1. ^the nature of NIE*s purposes and roles as a mission- 
oriented, lead agency in^ relation to educational r/d&I; 

IP 

2. the impact of NIE's funding policies on NIE's purposes 
(as these impact on the total educational R/J^l sector) ; 
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' 3. the. multiplicity of NIB^pvrposes (includirfg, in addition 
to substantive H/O&I output!^: building educational R/D&I 
system capacity; affecting the systepV^ environment; 
' providing system stab^ili^; system orchestration);* 

■ . ' *■ • ' -0 ■■ ■ , ... 

4. a large and diffuse operational system for edupatioa (i.e 

the users of educational R&D products); 

5. the relatively immatutre apd loosely-linked nature of 
^ , the educational R/D&I "system"; 

6. the differences in appropriate agency/field relationis 
across the different R/D&I functions^ , 

/ . ' ■ 

We were also concerned with considerations of program ''and p/oj'ect 
"portfolios" that would permit synergy and orchestration bpth 
within NIE and within the educational R/D&I system; with latent 
as well as the manifest purposes implications of specific / 
programs, projects, policies and strategies; with non--proctirement 
as ,well as procurement policies and strategies; with the nature 
and implications of a variety of strategies by which an agency 
can relate to various parts oT the field. ' 

In this analysis, we analyzed the agency/field issue separately 
for four key R/D&I functions: tese^rch (both basic and applied)-, 
develo^>ment , dissemination and evaluation research. Each of these, 
in turn, was analyzed in terms of (1) the generic natiiria of the . 
functiOiij (2) the educational ^context; and (3) the implications 
for the role of NIE. A comparative analysis was then^ performed 
across these foui^ R/D&I -functions. This comparative analysis re- 
vealed several common themes (most specifically: a requirement . 



-for NIE leadership; system building; and orchestration as the 
caior .SIE role) and^sdm^ significant differences (most speciff ically 
in relation to time frames the meaning of "excellence" for .each 
5<a»tion^fid key criteria f or* pr<)ject selection). Finally-, ^o ' 
bKef scenario analyses vere provided to j^^^^rate how this policy 
analysis', might affect policy and strategy^Heci^^jons . 

* " >^ ■ : ' •■ ■ ' 

2. Assessment . 6^1gducational R/d&I 
December 1*9 76 

Institutiortalized Research, Development and Innov^ion (R/D&I) 
in education is- little more than a decade old— Wet the R/D6el 
system capacity^ (as we can assess it now) , our i/hderstanding 
of the system and our ability to maViage it have increased sig- 
nificantly. " • • 

There is nq^^\a need to develop and refine, over the next few 
years, an analytical framework and a relatively unobtrusive 
monitoring system (for data gatherirfg) with which the educa- 
tional R/D&I system could be assessed in terms both of prd- 
gress made tb date and -of what might reasonably be expected in 
th6 near term and longer., terifi future**' Such an assessment would 
. provide the basis for annual or periodic reviews oif the edu- 
cational R/D6cI system. ' ^ ^ 

The analytical framework and the monitoriing system for such 
assessment could be developed from a gro^Tiiig Icnowledge of 
R/D6cI in other sedtors and of th'^^ondititjns pertinent to the 
education sector in particula^^^^ij-w 



In this brief overview report^ we haxfe suggested in broad terms 
\^hat such a framework might look like'l /what should' be the basis 
for assessment in the current and succeeding periods; what is 
the curreflPit status oi key elements in the system and reasonable 
near and longer term expectations for (Wsed on the incomplete 



and tenlt^^ive' evidehofe and impressionist ic ^judgements available 
at the ti;je) ; and finai;^ what; major nfee'ds require conside^tion 
in formulating' federal policy and program? initiatives. 

This rejjort^is based on soi^e I^y firemises; 

V . \" ,. ■ ■ - ^ ■ " . '-^ 

« %^ that however weakly linked or integrated,"^ the insti- 
tutions,;and ppersonitel Involved in the production and^ 
utilization of educatio^ial R/D6el outputs do form a 
"system" and not just a group, of disaggregated entiti|ls; 

2. that R/D&I ""^sterns characteristically go through various 
st^es of growth aid deve^lopmeat> with different needs and 
dynamics being pre.sent at different stages of development; 

3. that ovex the past two decadesy federal funding policies . 
have ref^tited an increasingly broadening perspective of 
'what constitutes ^n educational R/D&I system; 

' 4. that these >oremises or perspectives have significant impli- 
cations for' \Long term planning and monitoring and for the 



development of Initiatives by a federal ageticy. 



This report has three parts: (1) an assessment of the development 
of educational R/D&I system capabilities over the past two decades; 
.(2) an assessment (incltiding a discussion of the basis for assessment) . 
lOf the currerlt status and needs of major R/D&I functions (specifically: 
basic research, problem-fQcusecJ^ research, development, dissemination 
and evalxiation research); and (3) a summary which sujggests aj^neraj. 
format for federal funding OfSducational R/D&I. 

While we do throughout the report note weaknesses iiM the educational 
R/D&I system, we also emphasize that the current state of the educa- 
tional R/D&I system must be assessed in terms of wliibre it has been " \ 
and ^h^!^ '^^'^^ potential to go — not terms of .unrealistic 
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exphectations about "progress and output to date". Thus, It is 

icpol&fiijfi to nottfe ;that what we have found would-be generally 'aboufc' 

• ■ t . "■ , ' * 

what one would e;xpect> to have tound wi,thin* a relatively young R/D&I . 

systea. ; Ther/e are weaknesses, but there hds been-^ progress and there 

are signs of the feegiiminigs of a transition trom 'the introdxictory . 

stages of development^ 



3. Strengthening Fyndgmehtal Research Relevant to Education 
August 1977 , , - 

One part of HIE' s overall responsibjLlitry is fundamental (basic) re- 

search relevant to educatloji; . In order to better jfelfill this oart 

^ , ■Jf.-.- ^« r ■ , •. ^ ^ I , ^ . 

qf its responsibility, NIE, sought the adVice and counsel of the 

National Academy .>of Sciences (NAS) * Thelt advice and counsel trere 
^ . • -. ^ ■ o' 

presented in a report entitled: - "Fundamental. Research arid the 

w - ' 

Process of Education" (1977). In response to the NAS report, the ^ 

Program Conchittee: of the National.. Council on EduGrational Research 

(NCER) presented a series of policy "recommendations^ Most notably ) 

the NCER Program Connnittee recdramended^hat ZO^o of NIE's total budget 

be allocated to f^damental research by 1979 and at least 30% by 1935' 



Whlfe agreeing with tiie lJAS conclusions that fundamental re- ■ 
search relevant to education does need to be strengthened-; there 
Iwere a number of significant and potentially very dysfunctiorial - 
.^deficiencies^ in the NAS report, and especially in the NCER. Pro- . 
^grara Committee recommendatioirs. For 'example, inadequate con- 
sideration 'was given to: ) 
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lE's broad scope of respdisibilities which cover pany 
teas relevant to education — e.g.: .development:, 
dissemination, as well as the improvement of educat 
as .a practice — NIE cannot consider policies and 
strategies for fundamental research apart from its 
„other responsibilities. \^ ^. 
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2) the impact that NIE policies and strategies Regarding 
fundaaental research could have on"* these other areas 

of NIE' s responsibilities; . . , 

' , • * - ' ' ■ 

3) the policy and^strategy Implications of <a number of 

critical aspects of the educational R/D&I' context — ^ 
e.g,: the importance to education of experience'-based 
knowle^e vis-a-vis research -based' knowledge; the nature 
of the educational fundamental research personnel and 
institutional bases (number^ quality; interest and com-, 
mitment to education; current capabilities to produc*:- 
tively use xAiat levels of increased funding; how fast 
they can be "built up"); the relative imm^urity of 
educational R/D&I; 

... '. ' " ' • ■ ■ ■ ■ < ■ ■ ■ 

4) the role of NIE as a governmental, funding and "lead" 

^ agency, in relation to the educational R/D&I context; 

5) rationales or criteria to guide the policy and stra- 
tegy deliberations of NCER and NIE. f W 



Most specifically, the NCER Program Committee does not provide- 

. . • ^ ■ ^ _ 

a rationale for recommending that 20-30% of NIE's total budgiet 
be. allocated to fundamental research. Indeed, this recopimenda- 
tion appears to us to be highly dysfunctional when one conai- 
ders that NIE many other major responsibilities; that-the 
&bits for such R/DScl functions are significantly higher for * 
applied research and for development than for fundamental re- 
search; that such a level of resource allocation could not 
help^but restrict NIE's program planning flexibility. 



Finally, the NAS report could be interpreted as providing a 
rational (I) that NIE is not needed as a funding agency; and/ 
or (2) that there is no need to fund fundamental research 
whose focus is education per se* 



Thts^policy analysis, then, was developed to call attention- to issues 
such as 'those above; to place consideration of fundamental research 
in a broader perspective ^of a total process of innovation, of NIE's 
. nore broadly spoped roles, and of the educational R/D&I context; 
and in so doing, to help provide a sounder basis both for the NAS 
committee's- basic conclusion (that fundamental research relevant to 
education should be strengthened) and for policy/strategy decisions 
related to the- conclusion. In this analysis, we do suggest a fund- 
ing strategy as an alternative to the recommendations of the NCER 
Prog|ram Committee,* as well as specific funding purposes and other 
non-funding strategies. - ^ ' 

4, Reg ionalism in the Educational R/D&I Context . 
December 1977 

As with the issue 6f agency/field relations, the issue of regionalism 
In the educational R/D&I context was selected By NIE. The Importance 
of regionalism as an issue for NIE can onjy be understood in terms of 
the interactive Impact on NIE ot two aspects of the educational R/D&I: 
the "regional" educational R&D^X^s and the political environment of NIE 

First, In the mid 1960's, twenty educational R&D labs were established 
by the Office of Education (OE) under congressional legislation. By 
the mid 1970 's, only eight of these labs remained, and their regional 
orientation had been lost to a very great extint. Currently NIE has 
responsibility for (and allocates a significant portion of its b^get 
to) these remaining labs, even though they are au^nomous organizations 
and alee not technically a program of NIE. 

Second, NIE's re-authorizing legislation specifies that a significant 
portion of NIE's budget be used to insure that the educational R&D needs 
of all regions of the country are met. The intent of the legislation 
appears to mean support for regional educational R&D labs, and. the legis- 
lation has been so Interpreted by the National Council on Educational 
Research (NXER Resolution 18). / 
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At the outset of this analysis,^ we noted a lack of clear and common 
understanding about regionalism per se: nature and jneaning of region-* 
alisa; the factors and dynamics which most critically impact regionalism; r 
the contextual forces which push for or against regionalism or particular 
kinds of regional approaches; the nature and implications of alterna- 
tive ways of conceptualizing and designing, for regionalism. Thus, 
chose to atteaot to understand regionalism in ways that would be helpful 
to policy nakers. In so doing, we found we were, in^effect, breaking 
much new groun<i. 

. To develop such an understanding of regionalism we chose first to examine 
the context "for regionalism. Thus, the analysis first overviews both the 
educational R/D&I conteatf and the federal context (since NIE is a federal 
agency). As? -a next step, the analysis develops an understanding of con- 
ceptual and' operational aspects of Tregionalism. The third step Was to 
look at regionalism in relation to the various R/D&I functions. The 
final* step, then, was to ask how these various aspects of the regional- 
ism issue cor\verge and interact in terms of designing, for regionalism 
from the perspective of a mission-oriented agency such as NIE. 

5.. A Contextual Approach to ProgrjP Planning 
September 1977 



Unlike the rest of the materials in this collectionj this piece does^ 

not provide a completed policy study. For the reasons to be later 

described, in the preface to this paper the project could not be carried 

out as planned. However, the introductory section had been written 

prior to the aborting of the project and this contained some concepts 

which added an important dimension to our work. As such it was submitted 

t ■ . 

to NIE as an interesting fchink-piece, . and is therefore 'included in this 

spirit as part of the total collection of policy studies. 
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The paper focuses on the political context of the. program planning process 
but rec<)gnizing that N IE functions at the intersection of the political 
and scientific systems of which it -is a part. As\ such, it elaborates on 
a point aade in the Agency /Field Relations study^ iVi which we pointed out 
the need for NTE to -take into account not only programmatic outputs, but . 
also impact on the R/D&I system and its constit^iency^, in its decision 
making. . ; . ' \ 



The paper go^s on to focus on the inadequacies of process and rational- 
systerns frameworks for program planning and to make the ease for the 
building in of political considerations in planning, namel^v such require- 
ment^ as the need "to satisfice", to base policy making on Yncreraental 
^^|(fet^s, etc. This then becomes integrated info system-wide considerations, 
which were to have included (but have not been developed in this paper) 
the implications for all" the R/D&I system features (funding, personnel, 
research, development, disseircijiation, and so on). This leads tp the 
recommendation that program planning should be conducted within a two 
dimensional framework, at the program level (in terras of values to 
NIE stakeholders: ^political system building) and at the project level 
(across ihs^ functional features of educational R/D5cl: R^biil system 
building). Finally, some considerations for the monitoring require- 
ments to be generated are discus sfe4. ' ■ — ^ 



6. RSJ) Coordination in the Social Science Context 
November -1977 

This analysis is a summarization (in modified form) of a paper pre- 
sented at the Conference on Social Research Organizations at the 
University of Pittsburgh on October 20-22, 1977. 



Coordination is a critical issue frdm a number of perspectives: 
Among tha various R/D^&T functions; between kno;7ledge producers and 
knowledge users; among the various institutions and personnel and 



across the various programs w|.thin a specific R/D&T .function such as 
r^e^rch; in terms of R/b6fI system maturation and development; between 
funders and the "field";. and so on. Further, in the social science 
•context, "fe) coordination is especially problematic. 

: { ( V ' • * " ■ 

In this policy a^lysis, we view coordination from a broad rather than 
a narrow understanding of the concept of coordination — a broad under- 
standing which is not limited to Issues of timing, resource allocation 
and Integration in selection to specific programs,, projects and related 
persoimel activities. Rather, our understanding of coordination Is one ' 
which focuses on the nature and needs of a total process of Innovation, 
which .considers the meaning of coordination in relation to a total' 
process of Innovation; to an R/D&I system of which specific organizations 
and their programs, etc., are a part; In relation to the larger con- 
text within which the R/D&I system and Its organizations, programs and 
personnel exist and with which they interact; in relation tp R/D&I 
system needs and purposes as well as the needs and purposes of organi- 
zations and their programs. 

We have In this analysis attempted first to gain an understand- 
ing of the context of social science R&D can impact and be Im- 
pacted by sociar science R&D cqordlnatlon. Thus, we ka^ Invthis 
analysis -raised Issues of R&D system maturation, emergent process 
of coordination, lead roles and agencies, and the nature of ' 
problems associated with the purposes social science R&D coordina- 
tion might be intended to serve.. These are, we believe, the type 
of isaues which are critical for R&D coordination in the social 
science context. ' 

7, Analysis » Selection atyiPlanhihg of Programs and Projects by 
the Division of Industrial Energy Conservation of the Energy 
R&D Administration; Phase One Report 
September 1977 

The Industrial Energy Conservation Division (INDUS) of the Energy 
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Research and Development Administration (%RDA) has a mission which 
is broad in scope; requires consideration of many complex factors; 
nust often be accomplished under, conditions of High uncertainty 
or risk; and may Involve ^conflicting governmental goals. Further j 
consi Carat ion must be given to the fact that INDlJs iliust accomplish 
its nission as a !'lead agency" among manv autonomous Institutions 
(iodustties.) vjJiich have a large, deglfee ot ultimate control over the 
accompXishment df INDUS missipn- Further yet, since INDUS is 
a funding agenfcy, there will be a "multitude of voices" besetting 
and beseeching the Agency for funding. 

Thvs, it is Imperative that INDUS have a process for the analysis, 
selection and planning of programs and projects which: 

1) permits analysis, selection and planning to be grounded 

in a comprehensive knowledge of the broad range of relevant 
system and environmental factors; 

2) at the same time, permits identification of those factor^ 
which are most critical and/or about which curren,t infor- 
mation is inadequate; ^ 



3) 



takes into consideration not only the knowledge product ioi^ f 
issues of R&D but also the "downstream" knowledge utili- .;^ 
zation issues and linkage issues of need identification,?- 
dissemination (including marketing, distribution, diffvii^ion) 
and evaluation; * ;i ' 



4) takes into consideration the nature and dynamics of the 
relationship between INDUS as a funding, lead agency and 
the "field" of knowledge producers and knowledge users; 

5) takes into consideration both long and short term needs, 
dynamics and program/project implications; ' 
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6) permits orchestration and synergy across programs and 
projects. 

/" ' ' ■ ' ♦ ■ . ■ . . . • 

This i)epoft, then, focuses on the development,, in a manageable and 

useful fonoat, of such an analysis, selection and planning process. 
The process suggested builds upon but 'extends current INDUS processes 
It distinguishes between mission areas, programs and projects; thus 
projects are not considered In isolation but in terms of "port- 
folios" (I.e., programs). It provides both for organizational memory 
aiid f 3r monitoring. 

1/ . • . 

This report is a Vphase one" report^ It provides a basic out- 
line of an analysis, selection ard planning system in the formyof . 



flow charts and of specific questions to be raised at various 
stages' of the selection and planning process. These are tenta- 
tive, a^id will require^ considerable interaction \rf.th INDUS per- 
^ionnel in order for the fitystem design to be "tailored" to the 
specific -context and needs of INDUS. This will be the focus of 
"phase two" of this project. 



8. A Contextual Approach to/ Development and the Role of 
' Technology" in Developing Countries if ^ 

Seotember 19X? 



The subject oi^ the role of technology, in development of LDCs 
(Less Developed Countries) has. received a great deal of atten- 
tion in ecotiomic, science policy, R&D management and Inno- 
vatldn literatures. To date, however, our knowledge is 
fragmented and often conflicting. Two of theprime bodies of 
the literature' are focused on questions of: 



^ (1) •'>t>propriat:e Technoldgy" which is concerned with 
wh^»t kinds of technologjLes are appropriate to LDCs 
with' their low capital and high unskilled labor 
availabilities as compared to the converse for the , 
• western nations,^ which are sources of Ttiost 

technology; with' the implications that the techno- 
, logies whic'h have been exported from the advanced 

nations to the LDCs. have not been appropriate; and 
% / ' . 

(2) "Dependency Theory" ^- which criticizes the role of the% 
western nations In third world countries (In terms of 
their having denuded LDCs of capital stock and of having 
replaced political colonialism with economic and 
te^chnology based control). . 



These t^o perspectives find little Integration In the existing 
literature. Nor dp^we find much to guide us In developihg a 
comprehensive perspective as to the conditions that are determinate 
of .appropriateness. Nor are we presented with any entry points to 
break Into the dilemma between the deslr^ to avoid dependency and 
t;he*need to benefit from the sources of most technology that reside 
In the West — * usually within multl-naticinal corporations ^(MNCs) . 

There was clearly a need to have a framework of analysis that could 
identify the rich complex of variables (political, economic, social, 
cvltural and technological) that needed to be considered, angt 
within which the tensions could be resolved. Besides being able 
• to say what really did make a given technology more or less . 
ajipropriate or what did/should determine the choice of techniques, ' 
we needed to be able to go further and identify "appropriate 
products," "appropriate R&D systems," etc. Clearly, the problems 
called for contextual ^nal^is. In this work we .are embedding the 
existing bodies of theory and' current political issues (national 
and international) in our analytical scheme. 
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CHAPTER TWELVE 



A LOOK BA'CKWAItp AND FORWARD' 
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In this short final chapter we wish to review what we have presented In 

» . *» ■ 

this volume and point towrards extensions and applications o£ our thinking. 

\ . ■ 

In Chapters O^e and TWo, Xte, laid down our analytical framework. Its 
rationale and the taxanomlc content^ Our purpose was to. give the re- 
earcher and/or the policy analyst a comprehensive and systematic frame- 
tha't contained many of ' the critical questions and Issuer that might 
need to be considered In relation to understanding and worklng wlth 
R/D&I systems. We have attempted to do this In a manner that would aid 
the user ^ whatever the Issue. to be dealt with or the conceptual perspective 
and/or the experience/ theoretical base being used. We recognize however, 
that we could not be entirely successful In this latter regard. While 
our framework does permit a variety of approaches to be utilized It does 
lea4 the user towards our "view of tfhe world'%in terms of the Issues and 
questions which are and are not raised. Nevertheless, we have laid dpwn . 
a compendltxm of topics sffid dlscusslbns about a variety of R/D&I questions v 
that, at the very least, could prove stimulating to a potential user, and 
beyond that could provide a basis for research and policy analysis. 

. -. . • ■ ( : 

li. CONTRIBUTION TO RESEARCHERS ' S 



For researchers the framework has created a systematic basis for Iden- 
tifying critical variables related to any R/D&I Issue and a structure 
for embedding such an Issu^ In Its broader phenomenologlcal context. 
We do not present an elaborated theory about R/D&I systfems. Rather, we 
provide a taxonomy of variables from which theories could b^ built. 
We' did not provide the linkage between the variables (or questions as 
we have presented them). Of cpur^j^, in that we have attached specific 
vairlables to the various functions and conditions, we have in fact 
presented hypotheses, or partial theories; but we chose not to go beyond 
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this level In presentlxig our framework. However, when we dealt with 
specific Issues^ elthe*^ f rom a research or policy perspective, we Intror. 
duced theoretical models to provide a basis for explanation and design. 
The reader must 4o the same, and this requires substantive knowledge in ~ 
the areas being considered. 



Even with these caveats, we believe that what we have presented can be of 
substantial asslstax^ to the t^search^r In organizing and structuring 
research questions on R/D&I processes. Identifying critical variables. 
Identifying gaps ifn the literature, organl;^lng knowledge, etc. In t ' 

Chapters El^ht, Nine ai^ Ten, we presented ;,analyses of topic fireas that 
mlghtE'^act lus examplesi and stimulants to researchers In using our framework* 
These were on Institutional relations, on entrepreneurshlp and on . ^ 
Intplementatlon/utlllzatlon. , 

There Is another dimension that we see benefiting the researcher, that 
of . comparative research across sectors. Researchers sometimes wish to 
do this but generally lack^he necessary contextual Information that could 
Inform them of salient cojndltlona that varied (or were common) across 
sectors that should be considered In theorlesr and rese^ltrch designs. 
Chapters Three through Seven (which described the R/D&I systems In 
education*, « aviation, health and -^aw enforcement) could make a contribu- 
tion here. For research across those particular sectors, and beyond these 
to. Other sectors, these chapters provide an example of type of empirical 
data needed and feasible to obtain with a reasonable expenditure of re- 
sources. It should be. noted that in none. of the four sector casesV , 
presented were we able to undertake any large scale primary empirical 
research on the R/D&I system concerned. We had to depend on secondary . 
sources, reinforced by our own general backgrounds. We see the descriptions 



^For those .readers with a special Interest in educaticjn it should be borne 

in mind that Chapter Three is an abbreviated form of a cotaplete volume 

tMt we have prepared on the educatiozial R/D&I system (Splvak and Radnor 1977 



presented as. but a first step for continued in-depth studies — but also 
as^ a demonstration^of the utility of our framework for collecting and 
organizing existing data into a useful and relatively comprehensive 
description to an R/D&I sector. Finally, the same arguments would apply 
for researchers beginning to do R/D&I research in a sector with which 
they are not familiar. The actual (or type of) presentations developed 
for Chapters Three through Six could be an Important .starting point for 
developing needed background data. 

In summary then, for the research communities we see our work (as pre- 
sented in this volume) as providing, a possible basis upon which to build 
research agendas (what is needed . to fill gaps - especially in our em- 
pirical data bases), to contribute to theory building, to Improve re- 
search designs (by increasing awareness of competing sources of variance 
and of plausible alternative hypothed'es, of opportunities for natural 
experiments through increased awareness of the contextual processes), 
and to facilitating comparative and multi-sectoral research. Finally, 
we^ might hope that by ^sensitizing the researcher to a wid^r range of 
critical issue§ that may be, of significance we might also 'contribute to 
an expansion of linkages across disciplinary boundaries, and between 
researchers and practitioners. .j 
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in. CONTRIBUTION TO BOLICY ANALYSTS i ^ 

0 

In this volume we have ofily briefly Indicated .the potential contributions 
of our framework policy analysis. For a more complete exposition and 
presentation of case examples the reader Is referred to the companion,^ 
pollcy-orlented vi)liime (Radnor and Hofler 1977) as well as to the volume 
we have developed on Issues of Information dissemination and exchange In 
educational R/D&I (Radnor » Hofler and Rich i 1977) . 

.♦v ■ 

For nowy we limited ourselves In this volume to signalling the applications 
of our framework to policy through* the brief overview JLn Chapter Eleven 
and by some of the discussions In Chapter'^^lght» Nine and Ten (see for 
example the policy implications discussed with respect to producer/entre-* 
peneur-uaer relations In Chapter Nine). 



IV. NEXT STEPS 



"J 



For the presenCi^i^der* one of the important^* and natural next steps has — 



already been takei^^^^'tiamely the application of .our franiework to, R/D&I 
policy Issues. Thes^ are contained In the jal>ove cited policy volumes. 

With respect to the materials presented In this volume the need to 
deepen and expand th&i discussions Is clear. One Important dimension of - 
this, effort ^J-^ be undertake empirical work to support » modify and 
add Insight ^efre thls\ls needed. Another, perhaps more Important, aspect 
of this point is to ^pand the conceptual base of the discussion. 

'. t v'-f - ■ • 

The ''dangeip l&^hat wtf* cou^d become trapped by our view of the world, 
iiseful as It mght proye to be. It Is vital that we create the oppor- 
tunity for other conKptuAl perspectives ^o become elaborated with respect 

» > ' ■ 

to R/D&I Issues and j^llty questions — In their .own terms. We can then 

go on to see wKat,||lf any. Intersections exist; where differences emerge 
and whether where d^theses can tak^^plai^e; wh^re the separate con- 
ceptions can provide ^temative and separately uj^eful sources of ex- 
planation and bases ;l^r%ollcy declslonaf. Ihlis work has already been 
Initiated. ^ 
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